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I m w^mU:^  to w* A# ^^ smai siaaicitti, 
taadet ^m tls® pm^mt ^ fk ms eajpriefi otiti 
I 03^00 ©a f^ooe gmtitu^ds to F^f* iilasi^  
^psrteoftt of Oology f&T ItlB^I^ pfoviaittg 
feoiliti^s* 
FioSisyle^ Eoeoctteli l^ homtor:^  t&J th»ty GnS 
iieXp* 
6 
smoDvcfm mo nxstoMCAs, ^ mm 
With tho evolution of large ii»iltlc«llulaf snd 
multlotgaa tmm of anliaal Itf© coiaposlUoa of 
eoUular fluid couli not tie thfmigti the 
ptomBB of slapl® Aiffttalou no siset tMa 
sitiiatlofl elfctilatlttg tlsftw©, idooQ ^as oirolvad. 
to «tfCttXatlisg felood i?©pr©sont8 aala 
tifa»spoft system wtthtu aad toet^esn tho organs of the 
tJOdy^  mi a tyaa^porttsig aaaitia foi? msto 
gasesi hotrntms ©tc« tt imlps to aalntata a fieliimte 
o&isotie pi?@ssaro mlMonuhlp wlfeii tissue aafl aifis 
in regtjlatiiig tiJte body tes^ratmre* BI006 of anliml 
body plays iaay Important roles In co-^ oraimting the 
Indiiriaml eelle iato e eofiiplex orgenlsm* Function 
of tlesue or cell can lie Isnoi^ i by the corapositloa of 
blood of l ^ t orei^« Blooi Ic taore clooely associatefl 
with total ii)6t&boltsJ& of etrery pert of the enliaal end 
there is e mmmntmtim idth thle fluid to eeeh organ 
tieaue and every eell« {^ etersiinetion of eontente of 
various compounds in the blood i® of Inoreesing importance 
for the dlegnoeie and treat(!ient of disease* A kaotiiledge 
of blood coagjosition of noroal fish ^ould also be t»luable 
to the fish pathologists* Information concerning t&e 
cheaical constituente of blood ie also useful for fishery 
• 3 
Uoioslstsy to t M m% ytmtbi&t & population of flali hae 
a^JusM itself m ^^ mifommnt or not# 
A gt^at aiia^t of m the i^ rateaX eoraposltion 
ojt il^ blood ha a ci^ m^ismliatetl ovor 0 mmh&v of b^btb tmt 
nl&IMt tmr^itliatloutt m tli© or plasim of 
ladian fieiim et^ VQJPST fm* ChawdyaselslJcn' (1859) ©tiidlod 
th® 'biooS proteins of soiao Itofilati fishes by 
m^T aliictrophor«0i0* i lHl ) reportoa protol»| lipo-
proteia^ hemogiobln and gltiooeia contents of l^e blood of 
m o^sr c«ti?p@ of Boagal* imriatioiis In all^llao 
phospljat«is«| phoophortie^  <sal.oitJi3 nai diol®st«s®l <s<mt©iits 
of lausi^ Oi Ilirdr, gom^s and bllood soiroia of 
Mfil^Ma Ciaoch) have Um imported by 
M.M (iBm)* rnmm > r©posrt®« 
seaeoaai i^arlattoiii In the coat©ftts of phosphorus 1 «!aiciua, 
totftX sozuia protein^ cholesterol and ix^n in tho blood 
strata of ^jfitlmm^a^a CBIocIi) mm also the ©xtent 
of alMllii* phosphAtitM «etivity# M ml@o found mrl&tioas 
in thoso pamisitttrs in rtlatlon to m^ 
Efeo (1Q$0) ha® also topoa^ to^  wrlabillty of blood 
{^ h«ni»tryf baemtology mn6 psot#ias in ic^ li&tloii to agci^  
SoasoQAl variations ia the blochesleal oaapoiltlon of bloo<S 
$«rua of Cl^mn. Ca^ o* > M s a m i A > 
i!iim«tisdt«d by msmrn aad Siddiqui (1970 )• HeceAtly 
XhKonn «ind Singh (1971) reported the blood glucose X^ mX 
t^ctfita i^i (Blools.}* 
II10 oil tb^ bloehomittsir of flshesi 
^m&t t^m BsSisk i^a Bcmsdsali and 
mt*sm% i^ aJLii^ a of clseialod eo^slfcitwuts of ttm tLsh IjIoo^ 
Isi&m ^ edJit v i ^ imtmalmily^ && is mH6mt mm tho 
iKitlis Of mrnmm mcar (imt)f (16534), 
Fi«34 mumrn (3.964), £*li0y Cx9ST), 
mmip$ a@63), mmip&tiai,* 
ond aoiicolom o^oas ims 
(im0}f smo amo>t m n ^ c m i ) | Botmrtsm 
S&C0 Bo Qos yiamteom (i@sx)| 
0ef«ic% j^K^imosIs) md sm^iakXirn (X&as), 
Dmrsm sad US^S), He^ford gj^ 
mrniMgesp (1&$9)* 
CpnemtmUm3 of ori&nie m6 Imrgmi^ 
mmpomnn» of tlw btXood mid sevam of si&lX csoutti tss^ imre 
am%mro6 ttjr Sb®ll (X%X) for six mnthB* The eoapomnt& 
W iat^ XnM pj^toioD, noiiprottia nlti^gen 
fafaetlottp phospliofu* fnnetlonsi eSioXesteroX| 
gXucose and 
Soros c!iRrftet«riftiQ8 of fpftmlng puddXe fish mr% 
mtmA hy sxteic (xm># 80wX eXioieaX smng^ t for 
pX«m «hXoridO| ohoX««tefoX, txucosof totftX 
pvotolHi eortitoX and tiXood urta nitfofoa in tht {ir^ rXiiig 
3f3iiibow mt^ to^ ^omf&T ania Omtteirtoii 
ClSfO). 
ItecentlF K^i gaw m rn^tstimt oi 
ehciaioal eonstltnents Qi Msr fXuitis uiriaa of 
Bdloeoph&Xoii (l^ftiliM^s fsomel). mhmt 
(isr/i) studied coQposltioii in pXeeisa and 
otner tlg«u0s of ^taaoK mlmm aifing mrioad smmt^  
of t^o l l fQ eyel«* 
Effeet Qt asp^^tion on tim eoii«tlti}«iits 
fish M.ood te^ i^s^ox'M mar iKirl^rs* Mil 
iV&m) raad© a flBtall^Qd stody of -Wie elxmimX coaotl'* 
of fsofinlmden ond ohmtmA the @ff«ot of 
«ijpli:raiia«io& on t^s* mnton (1.837) aXgo found mt tiio 
mt^fnioX on mie Mood of mm fishes* 
Aapnyxial offeot m ftm oisd i^otoin sugar of «ol 
laood ms studied Ffee pXasssst and 
gXyeaosilo fatt? acids in mtp ofler asphsTxio or stasoul&r 
oximustloii mm b1»o te^tt^ meaand BLaols 
and ELaolt hairo shoved tim offoet of earbon dioxldo 
asphjridiition on so^ Bz>itl9li Columbia froshvater fishes* 
Cordg«3P iJiai. ( iW ) * Joimi and BiJliniOti (1965) 
studied tha ohaaieal eonstitaants of tha tiaiood at diffa^rant 
dograat of atarwtion* mm (l9es) inmistlgatad 
blood sttsari stron i^ rotaini sarum non-protaia niti9gaQ« 
• 6 « 
tilood erentialiie mH haacmtoorltyduring BO ^ aye 0/ 
atuSi^ie 0!i ulaliar 3>lfi00 M-v* imm mds 
mam itio fouiia that fastlag mtm6ing effect 
mm liv^r mi& coii6titu@fits lit Atlantie 00a 
Electsop^tovttie in pimtelas of Islood eoxm 
wave-
^f f l i ^ during pftoXoogt^ stEnmtloa n&o s^portieS l»jr 
Eossiltm ixm^}* 
m© cdneoatetloii of fti^ e ffetfcy aelts i » 13^001$ 
plaeim of mlnl^ ow trout mintala^d witliomt food for 70 
m& BiiissM imd das^ nos* Tlmy found 
ttet tfe® of pMmm, fa?©0 fattir mliibots t?oat 
a sigalflcimt Inewaeo after fito m& fottytooa days 
vlt^mt food* CMiiges ©fteif p%ot^cted f&stlng on to 
t^ood ooiaipOEtltioii Of Cgpglms oaygio (JU) ms studied ts^  
Ofeaeh cmd Bouohe 
Bow«i£ and Bail pointed out Wjo laflueoc® of 
diuyma osc^n piXs» on fish mvxm s>fot«lns* Houston 
Sit (19^1) studied soiae ph r^oloXogloal of feet of imndllng 
and tfiomoiDOttmiio euXfonftto i^ogtiiotlsatloa upon the 
body fluid chtalfitJPjr of fefoofe trout* 
lEood i»fot«liis la thQ flih blood h&iro \mm studied 
nor* miUmi'mlv ttmn otlser o!)e»lo»l oonstltuents present 
In the Uood* k deteUed eomtnt on the distribution of 
rnt f m 
mmm in th© carp nm teotjn trowfc h&B Ijoea 
mi-letloBe una noyaByi faluas of protein m^ 
pmMn frcietioiie Jmv^  elgo teeii ^mlfm^* ^ aueh 
ItmB ImpGrtaftt mmmil&Mms ar© th^m of tepkoskir 
C1020), Ems OojasEl^ r Is l^^ isa and 
fton&o aafi tes CISS7>| BrlSiim 
flm C3.SS9), r^galB (3.060 O'r^ oujpfe© (X06O), 
erllhoa g&M.* rAU ^ ( m i ) , . 
tfeieaoip aai Hlutestt i%BB2}f Ifestow (XCi^ J), 
Umiwm CX064>, esisst^ tt ana FoRwick ( 1 9 6 6 ^ ^ ^ Cli>€6), 
Mfmxi C1L06S)| mmmftelt il^^) m^ ml&mn ©ad AHaasoa 
ilBmU 
Sli© effect of oa the 
t^XoDi sGiniis iHPotelas oS fewok %tmt by 
PtilXlipB jil, U As rolatfta to a^ © aiwS food 
(1963) imm t?»ipi6tlons in mmm ps'otola ^oatoats 
of raintsov tTOut* mt&lmeL <1064) also Bisalysoa iSm ooraal 
protQin conteat im tti« ijXooil plftsaa of game fish* 
SoMtutt sjJ^  (1070) reported tho pl^ eiaa protein 
contents in tlie flsb blood m<i th^lt fisnetlons 
affecting these constltuonts tiero stloo obserired by thiMa* 
Postoa (196^) fotind m ^ t tmpomtum 
effecting leirel of seiruffi pit>teln coapoaents of bfom 
txout* 
• s -
of In t ^ p^reontagt of ptot^ln and f&t 
mnt&ats of l^ooS of Chtus iliihes* 
Sa^itil ulso i^d^ pteid eloetfoi^ofetie caciiaiolls 
f0T tl&i i^pdimtloii of pw&ismin fraction of mtm. pt plaaiss* 
l^utfoh Ussto (i@40) studies 
on te Itood 9f i^^ i ts of fisl^* l^vitieh 
w ^ h totoaiai mS Pirn (19S2), &M 
OlKBi^ lmif l a m U and tmmtl Somehow 
mttrnm msiwirg eaito 
mttis (1930)^  miTB and U^O), t&WQnxm tJc iJL* 
Cxeso), Cxes4), H^tt ana ^stln 
iiovi^v Mci^^lHov iiB^B) (klBQ need 
^e^tfopibojmtic foar tlia of ps!ot«ln$ 
and 
Si ill* Cl^X) aXfiO mA^ «3«ctfophoxotle 
an&ijrald of tiio plBsm pfotoins of as spoeios firota th« 
north giiXf of {%3cioo and r«pott«d afi Inoftafto in t2ie 
aiSQOwat of pXaw protoiA fxon Xonor to mow spoeiaXlsod 
Bp&cim* laiilied ©XtadUi in tlio paasna &M 
« gmdtmX inex^ aiiM in tlMi musbor of gXobuXin 
fraotioni of ttio pXam tmm lomt to higher spoeies* 
in gold fish end hosaoXog^  of sonxD prottin 
wit studied Stua^rfoXt ^iXo mUtt ixmB} mdM 
^ Q m 
mw^imn et imxam aiid est fi^ pi&eoa 
Bectntl^ Pest^ (iWO) poifitsd out plasssa pfot^ins 
mtlttloiis In im&tef fh&m^t poimlntiOE* 
j&i fis^ tH&oti tli^ tuactlon dlst^itsation of gugar 
Im^ InwdUpitea W ^'^J loirliersfe Tim samlet mtoieit 
©a sagar is tMt of flaimyd ®M mm Ciex4)| 
m figimnd mA Cxo^), omF a»a iiftU 
eofitriMtloos also em® fx^m i^ Ca^ il^Xi MMtmit 
iv^^} mvlm tmfimm s^. iimm^ hX 
wks^ m iime)^ Cisso), i^s ( i m ) , sh«u 
mi^ mm nmt}^ i%mi)f mm ai. 
(1964), mm (10S4)* 
h ©tii^ y pl&sm glumm of tiMi 
mM to mn tm^e ^ llkeMf and B«att3r 
Cisaa)* 
fesiper&tuTd on glmom mnemtmtion in 
tmA fisH Mood mu m% l^ r Bilwr luaa &h«iik C138B)* 
Oth«» factors atfeottng tt^ e a#t«riBlii»tioii of mtmX stnua 
fXueo0» iQveH of ^ l a f i ^ nsf* alao and 
Xoimg (1970). 
ftnd Chftttertoii d^O) attftrmiattd nomX 
«mXu«« of flueoM In tlie blooa of r»iiil)Ow trout* Studios on 
tht fluooto and mm othor tbamleal eonstituontt in sovusi of 
pftddlo figh mm KUek (il^O), i M U Boftdl 
» to m 
(1971) ttJui Qt glueose an^  aome othe? 
mi^r-laorgnfit^ sad Dilate In Mmm^ craal©! 
fiuld imd lii^ lns of lloloi!0pltaloit« 
Caleitis} m& otlie? ioas ftleo beaa Immstigatea 
l^ood of fish* Base ^ (3.^3) iuoaXyst^  enX^ slum 
III Of atftln temlM isoi* Poml vstluts 
aiil off«9et of #stf«dlioX m mmt imloiusi^  pHosi^ ^mis m^ ~ 
Vt&UiM mu mpoTUQ by )• m ^ l ( i m ) f 
smiMlm ai<S<9i<i^ £ Houaton .'li^ aoa 
Cl®iS)| tiiotoaa iimB)f aM <IW0) wicordtd 
m&soml elieagos in oalolusi eont^i^ti of t ^ tdood mtm of 
fiil&» 
&n4 othm imB In t ^ etsum of l^g fish 
EoeoiitXy and lUIveir (1971) t ^ ealeto 
and el«etiro3.7t«s of plusasti tod oolls, l>miii| Iseart^ 
wiioXOf llv®]?, Isitof sM gUXt daring mrloue etagos of tho 
l i f o cyelo of Chinook sal^ sion* 
ioolEo C l ^ ) reporto^ tim noipmftl ^leius mXiios of 
bfools^ txouty tnd RotA (3.971) mtml mtm 
calelua €one«nty<itlon of H&loeopMXon* 
ISto non^protoin nitzogon eontont of f i i ^ lalood is 
also iaiportont* 13m non•p3^ot»ln nitirogon of fisli mx^ or 
plAiflt hmtt boon otudlod oxtonilvoXy (i:«nl«| I93j3t uilson and 
Adoxptii m e i mnis^ mxupB t i ^ i M ouixxi 
XSSI.)* liormX j^ iruQ fio&>^fot«iii nitrogen mlmB of 
pjLl£0 QM ttirt^s mm hf niia Field 
(i94S)« f&clAOi (xsao) a bloeheiaieai 
slbud^  of eolio eal^ Km iihtii fimtujriiig in m stiuiriua* 
Joims qM i&eia^ sfiaai^i ^ nltt^gm 
and otlmF (^siieiiJ^ in plassa of Soe^s^ 
mXmn aarii^ eiigfAtioik* E««9isti3r Biack 
emaisrit^  ^ iiiti^gim csoiit«iita of tho sftfusi 
of gpiiiiiiig 
l^ uQ^  mt^ts £illso total dkmlmst&tQl 
in tine f i i ^ Moo^* XCLo? mm fmyvitl iiBQB) 
etiiuSidS f l a m amS ©Xeetfol^ I^i^Ia of 
salsson siigi^t^* mo&wtmv 
iitflueiico of m^ mx. o» total mmm obol«etti!ol 
Immt of hrom troutf m&mml mjriatioiis in eholeitorol 
tmm ali;^ tioen in ^iff@3!t»iit (Gh«ll| 
x m i ScHifaii^ u , IC^i 19S6). 
Griffith {K>int9a out tlie iroifttlon tmtmm 
nvm sarotoifi totftl oHolostorol* l^artnor Cl^^i 
also gavt a i«tftile<S doceription of s^atlil^ r mtUtiom of 
tii« mtm toiSAl ol)olo»ttrol of B»tixr« tano trout* 
i#tt of oftrlior studios rofsrrsd to totsl 
FHospDoftts frsetions in fish Uood tmv slso 
boon invsstiistsd mny iiioricorsiiiEJC«y« 192d} Fioia gi 
~ la • 
19431 Betll©y, 1067| m&afcsiil » 106?f t^llUpo fij, t 
o m r wrisem Scuicilsti sidai^i 
m^ X W j i^C^ttm^^ itufl siddtauli 
3,^ 70) 'mriaUoos la tte eonc^o^f&tioa of 
H0C74 mtm Qt i^laatsa fmetlons o^ 
mm and liooogXol^ lfi catteemtfeUens of fish blooa 
haw nlm hmm tiii»stipit»«# mc&y iX^V^ ifevlov (iSs©), 
mu^s^* Shell C10@1)» lias^oaiia Siadlqai iim\ 
eonto&ts of f i ^ B®<s@ntly I^Mctoile ^ jy^ * 
(XWBl tim plfeBffls iwotk m^ totftl iton liiiwllag 
caiJGCItjr ia til© @«>oe© f t i S E l t o S ^ ^ t 
9mmX mturit^i iltptti &f tmd season of tlio 
li^eplt^ of hug© Asoimt 0f mt^ Sont 
s^retdiatie aecoimts tlie biooij^ siicsal eot^eitlon of the 
frftshtst^? of Is^im ala^st lae^lngt 
^ tH&oCk of MttSk fi8h@« 
has not properlf out* the pm»m% 
stnAjr to d0t«imlii0 txm of various 
chtflioal conttituenta In ttm plAesoai of a cat«"fl8li| 
the preaoat investigations mm mwrM out ovoir « 
p«yiod of tvo & tmlt und th« 3r«sultt Inline 
pvtMntod in fora of » thc«it« Ttm f<xrm of th* 
w 3S * 
of the Ih^sls ds 
Ctept^y. I « gives a S^talle^ aeeouat ef ^ 
«s)pIoy@<S to detersiliie t^o ehsialeal eoDstitu^nts 
tht pluim of fi8li0®» ^ i l l f f i i ^ t lines of 
ses^oiml else gfou^ mrlattoiii 
eoE^pafotlve st^f^ effoet of sispisjrxlatloa me staspvatiois 
on olioDiei^ eo»stitu»ntS| also g i i ^ in tho 
ami>tQi? ..ll tfltli tS^ of total protein 
m^ otlioif pto^in freetloAs stmh at c^ Ilmsitai glotmlli^ and 
fH^lsogon in tl>@ piasmt mmm^t mriatlo&s in aroiatiem 
to sjpumiing ana sim ate giim» t&o sam dmiiter* 
A ooiaparc t^lfo ota<3y of tliost ooxistittieiit@ in tSm pjuism of 
otli^f «iiy«»l)y©&thins fisiiea 1& also pmnmM t^m* 
ct>apt»y...Xll » vlth tlift total ^ap&otiiSf 
doluUlo S^fpliorusi lipid phosphorus &M ioorganio 
In th« sttiao fislits* 
Chaptoy IV i » confkttid to thu etmajr of gliscosai 
irodi etleiun, oholosttfol «ind non-pi^toin nityogon in tn* 
Mood plts&Mi of g, Iji^i^clma and soso ot!ioy ffeslmtttoF fisli«t« 
y » glvws nn ftocount of tim mri&tione not«d 
in t23»'«l!ittsic«l eonstitusnti of tlio blood pl&siaa of 
• 1.4 -
M ^iti^tmt dtgtiees of m^yMlmtUm 
q^nM.r.,'^! ^ ^mU idUii of Seating o® 
Wm df i^baislisayl i^j^stitoiiAts in tto si^ fl^ 
teiag of litatimtimi* 
cmraa i 
mtmum ms tmmm 
a© aaeimt ©f total ffotela^ &11S(»Siain| glolmlla, 
fitxrinog^sQf total phosi^Qtasi Qcia soltibie i^sphorusi lipid 
in tAm pl&tim cmi In laiolt of 
mm fisfeli3atQ<S m peiftod uf-2B ooiith©, ftosj iTo^sbar, 
to imi* flifi msklfnm of tlit saoai cijealcaX 
eoastitneata mm ^m m^e in th& blood of piflilcawhaitif 
wm^P^n (Bloeh)| o^yi^t^a mkmh> and 
BSSMms6Sft CBloeii) to ofetsiii a compa*ati^ 
pi^tare of tlte oheoioal eonstituonts* 
Tim olsjectiims of tim mm toi» 
il) th« ammta of varioiss dieiaiciil 
emistitiiiints in tl^ o ^ood plmnm in dtff«f)s&t ^Qtlis and in 
of diffieifeiit 
(8) find out tiie^  possil^ taetor® 9ff«<stliig ^ m ch^m** 
(3) tilt •ff60t of Aiphpeiation itfid st&rvsition on 
tho ehomioil coapo»ition 
(4) eoapftT* Um ehosieal otmmcteristios of plasns of 
aiff^rent f i ib •p«ei««* 
Tot d«tallod intiittiffttions, eomaon eftt*fiili| 
iBtlPl^a CU) nos Mltetea. 
• 1© * 
1^18 flssftsB for tim pmmn% ntoAf mw% ©attglit from » 
mrslir pond ii#lt}i ^Xp of a esa^ mt* ismdiatdXr 
to ^ etiMl Isopt unaor top mtmT 
witU motifieeiS* fish mg imsuvi}!! iipto tlui m^ 
Fishos mamtrl^g 0m mm e^I^c^M for 
smXjst* mm isa^e at monl^^ totetvaXs 
Wim Bim srnngii mB Isispt i^ i^stai^ t lammglwnt l^t ^sen&i 
In to Sifforffidee® In oteiiiml oon^tlteaents 
to Blm Wt^tmmit* 
Sills liiift of immeti^tion na® adopM to Isitow th^ 
of ehsraioal co&stltiieatt th# sim of fishes lacftiitoa 
Tim fitbas of diffoftiit mrm la tim montiit of 
October nAd tlov^ater and th© foUoidjag nim giraups iitro 
for mOos and foatlos •oper&teXy* 
s i f tLtmp s i f (oiia) 
I 
I I 80*0«-24*0 
I I I 
VI 30*0^.0 
- 1 ? 
A mmfft^ mtAvQ BtMf 0i tlna ehtslcal ec^nstltneiits of 
^ blood seafttsi of fojUovini; 8pdel«ft l^m 0peel3» 
mm imm the s&si^ |toM and all nmXys^s mre 
la mm ©©ntli to aweild ©efiooaoX 
Umm m^l M S B 
mmmmrnm mrnmu mmh) 
iBhtcQphalas iiytiifi^,^^ m^eh) 106*0«.3i36(»0 
SSteBiElsa sSdaSia Cmocn) 
Effoot Of aspliirxlatloii on tise oheMe^ ^oopdisitlon of 
blood i^ Xasm of icts also liiw^tlg^ted* fov this 
flehes of S0«9 to mo g£t»up aeloet^d. A 
lot of f i i^ fishos 1A6 in glass jars eontalniiig & l itres 
of yKter* !£h0 mt9 eotixwA Itjr giroaso coated glaee 
e^mrsm Hlood smpie^ mm eQll«et«d aft«r '^mtf 30, 4S| 
60 mA 70 alijutos iJitosml* Oxtsm eoacontotloa 
tuf« of tho of meh jtir mm also notea* 
A lot of 50 flsHes m&mting ffon 80*0 to 2&«0 cat mm 
pit |>3?olotiso<l st&rvmtloQ snfi Its off«et invostlgatsd 
• 18 « 
on th® co»c©a^«tloa of ©h^ salcal eojtsUttttm® of til® iJiooil 
Bloo4 eftisples tisaKi tsMm on at ji.O| 46| 
76 and HO of Qa easipliiis 
iiim flelMS uere saerifie«d« 
cohmfim m nump 
au tas»-clsiistiml. ^oastlMeaii ^ m lis t^tit 
Wj>ti& plasm Axcdpt Fo; tlie QHHIFSIS of 
^m&lt liliiod ms use^* 
06ln aiffletsJlt^ in ctoXl^ ef^ iiig a&ispliQa of 
f i A |0 tlii qiiiek mgoXatltm of l^&oi aiii 
aiff^s^CLt mtim^B Mm been t^r t ^ eoXIeetion of 
iaspi® aiffaf^Bt iie^rte®* llcCay iWB) omin^fl 
M9 blooa th^uglt pimotuiit frost trentml 
of ttm tm&ff ^hit mitrson (1.933) eoIl^cM blood 
fi?oa m vela oa tim iximr sidd of tb® Qp t^rnhmi, Field tl^ 
(1943) mt ttm blood tc&m mmxiMXk dmot and Seiilffaati 
a969) obtAiosa blood ttm dori^l «.om» mm aleo 
followtd tiM oethod of Fiold (1&43)» mMi$ht iim^) 
colltet«d ttm blood tvoa eatidHil mtU mwam (l&t^) 
withdimv blood from tim bx^nohial vitii a st«r i l « 
hepariniecd diapoMbl* 8y:riiigo» t^ i'smsi ciod (l%7)i 
MftsotB (1968), Shmn tod Siddlqui (1969) collvetod tim blood 
afttr itv«rliig tbo eetidsl p«dimel«« Xa tim s>r«»tnt ttud^ th« 
blood IAS eollAcWd aft*r •ovttrlng th« etudftl podunel* ef IOmi 
fiabf Wm^ mn ulloixia W amln thromgh SotaaX ana 
coUoele^ In elaaii tiil)@i th^ 
lio ^tk tlie coagulation ei mti^ 
coafulanti tmm ttg^ ^ t^ aiffeiNmt Seliliot^if 
(Itgfr) $$ m»ttltiiB osma^l© mlntim ^ 
ftlaa^islfttl 3 to S m%mU$ Defot® mlimtlm 
^ f mctjr (l&at) rainsml ^iX i^t inHIMtlag 
oo&gulatlon m& CW4) iitgea lioparliii as mtl"^ 
CCIftgllMot* Fl©ia II. Cx©43) tiS0d solium 
or liopairlii for psw^ntiitg th« biooa eoegiiJt&tion* B a^ra 
itmu> mpotUs^ ED!2ft to l>@ most mtlffiiotory imtlcoagu* 
i&at* a^aeeta Cl^>f (1960) found toKLe 
o%ftl0t® to most fow tiso o&t* 
nmB O i idm Mlgmtes ^^^ feaaU^g ^^ 
htptrlii for BWftis iiM mtpM^ 
ffi^^^H Pt Mm 
for pmmnt amlyil© so l^usi eltreto solution 
imt isfoa for enrrsitt eni doubit oml&to of aenonl^ im snd 
potftstlim %As umd for cAtofiei^ os at tlio concGntratlon of 
4 tag/8 ail of th« blood* for otioeking Vbm coagolatlim of ttio 
Uooa» Roqulrta aammts of osaOat* mim put ift stsftll tubes 
vblob vtro Jt«pt «t in an oif«» for th« of 
vtttor* fliu» dried isntl^ wigulAiit mt usod to avoid dilution 
of blood* fo obtalD tho plM&m^ th« uliolo blood nat contrl** 
fufod toon at potslblo at 3500 rpai for 16 ml{«tt«s* All 
• 80 I* 
tlui @9ttJL«d l)eIo¥ aad ^ fl^penantafit iXuld 
i^s (f&mtnllf tela into aii^tiisr l^ beg dfia nas iioB& l^atdJij 
tkmlfm& i&t wrious eiiesiimX^ cmititu^atsi 
i t mn Isept la eemauioa f&i* 2 te 3 ith* ttm 
ailX 
Hoa-'proteln nltse^gm mB det^rialiiefi W t^ ft® of 
mth cma 0«a sO. of plasm mn and a 
triettaoim€0tlo ©eld ( i ^ ) mtfat© la tim ratio of islO 
va3 flltimte mQ dlgoetod iilt^ I taH'ot %tl 
aDilj^ litirifi add hftSrogoa pet t>%i&9 la it p ^ x s^oldaihl 
aigestloa timi wXum of t^Hd digftstod {mtorial 
mu m6Q uptQ ao is^  with aistUled ^iptx adding 
nm^&t^Q Bofor® a«ssloirleatloa| the dlstllXed 
^ttt^i mB$lmT*Q soitttioa sad dig«st*d soXutloa mm chUXed 
for 30 islaiit6@« Aft«r otiUlliigi tiiR 7«ftgeat \»b 
«ddod to th» solutloa aad l^f t fo? 20 aimtes for eolour 
dftv^lopoeat* Tb& ddaelt^ of eoXoair d«veXop«d ma 
oa a ia«tt«^ su]aBi«yjBoa eoXorlaotor aslag the gvmn flXtor 
CS40 fLh 
IVIatx mPf^ lyipM^ai 
fot tti« detonslaatlcm of total protalai allmiila aad 
• ax -
ritoinogmi tim la t^lidd as descriti&d 
toy 060? U965) m® 
For tattl prottifi iiitrog^i sA ipiaisimi ma 
In m l^Mm islil^ria® solution %m tn© r&tto of 
1,100 COset, I®®) &m$ m^ ia i al #f i t i jgiilpteit 
di^^r a tmipiier^ i^ent ^ mtutlm niis and 
ftiito fmmB mppi^m^^ ^mmmr tjai la tte 
elear soXnttoii* pmm^mB mm Urn $Bm 
as f^T nm^w^ti&iu altrogeia* nitfogeii 
mB sflser isxfestmettug tit® aon-|rir»toin attrogen 
from %im t&tsCL ptotaln nltm^m ana pto^ln eontent ms 
fotm4 after miltipl^ing tlio protelo nHmgm mXtias vlth 
tit© protolii f&etor 
0»i isJL Of i^ lassia ^Uutad vith 3 edi of 
fodluas oliloylQe fiolwttoat isollone^ t^ th« nafiltlon of 0*1 
ml of 2*&$ mimim i^iution* Xt v»8 aXXo^d to 
•tana tmtU a goXXd oXot imt^  formd* m® taison 
mt W rotating ft poiat^d gXo@» rod on ii flXt«f 
pepor* Wtm i t put « tubo oontitXnliis X »X 
of fodltui hsrtfioxlde solution* Aftomtrds i t has l»oiXod 
• J33 • 
mQ 4mm unil ifltli suls>hurl« fia ^ 
^Igeatea laatsrlsl th© mltmT me th© 
mt and i t mn m Hletl^ i^ Msi^ srson c^lox'lmeter* 
illEEia 
hXimnin aotsrati^s^ hf Wb arual^is of flulS 
f^aaittliig BtUv ufeelpltatins gl^MXla fssaetim in 
0*06 of pM9m ^th solptet© la til^ mtio of 
1130 ana soXimt In tatlo of Hhs fluid 
tead on ^ 
MImmla nil^gen cmd fitrlnogosi ml%mgm mm ffloXtl-
pliod feotor to got dXliumia ma f i M i ^ g ^ psrotolae* 
GlolmXia in tiasm ms doteiraiii&d hf itabstimotiiig 
tb6 •Xbooiii ftiid fibrinogtn fifom ^ totui prottin content* 
TOT all. nltfogon fraetlons a esl i lmitl^ oiarvo of 
aaaonitin iulpbat» iolution ms taking leadings 
of sarios of dllutlona* Hw prooeduraa v6Tq th^ mm as 
that follovod for tsnScoo^ ai aolutiona* 
Tim mtao^ of Fisios ana mh^ bow m deseritiea 
Iqr (i96S) taas fsll^w&d tii© ©stlmUofi of t^tal. 
ms diluted m&ivm 
^MU&n iA fat^io ^ mlutlm. 
eigost®4 III lai of 6 II suapl»MPle noia solution oad 
hinl^gtn per oxKlot 5 sil fi-asaoulu® solution 
j^ adoS z €k ominmrnDhthol @uI|dioiiio sold 
mlvm ms m t^o SO ^ItH distiU^d 
Fot ^tm ^ mple tot 
jiB ial!«st0s# ^ feltt© eoiour me on Klott^-Sasrortoa 
ooloylraetor utljag tllt&r <660 
ii stm^t^ eiurvi i^o ditt^ ^ th t^rnidard phos'^  
l ^ t e soXution of & «o!rlo0 of dilutions and tho aiaount of 
p!)o0^omi8 pmmsit la th« blood ms fotmd from this mpm* 
TUQMnglxiXg And Younglmrg (1930) enthod as modified 
(1966) m» ftil;>pttd f^r tho •jctvaetlon of lipid 
So O4.1 B0L plaam lEid addod otbor sloolitol (3t8) 
aixtufo in tHe nt io of 1820* A prveipitate t^e fonacid, 
i^ch 7«jeotod and the filtYatt mB digo$tod in 2«6 i8l 
of d R solplmrio acid •olution. Wiion solution bteoAo mi l 
etift^ i^ ^y i^to^m mn ^eolot^rlse tl^ 
solution* solutlOR yap tmasftirod lute a SO si 
^Immtrt^ flatle* htfmtiXkV&Q |>3?O€«duf0 for ^olmr 
mil tiiQ ^ ^ m to? total |>tio0pho]ru8« 
solution mB with s#a sH of 6 p saXphwle 
a^ii {solution* IQ10 eatorl©^ mw t^stoi in tl^ 
i5aia® msr Sot total ^ s ^ m n ©n^  
tlio mlmt sea^ on & «o2.oz*totor* 
Sho eatsso nm^ to s^ad the 
mlmo^ jpoafilags, ^loH ^^^ total pisospMtu© 
lipia plios^jms* 
ia^yg^lt,, .itei^lwiBg, 
mo ffiotlloa of Flslsd antii Su^ tm Bow folloiii<3 
for th« ^tomlnation of Ifnos^ gaole Protein froo 
flltvftt* mQe hf a si of lOf tfiotiloroiicotio Acia 
ioltition to 0*5 ml of ^ P^ Lasm* tn th$ fiXti^ato B sH, ot 
AaMRltm a o l i ^ t o aolutioo mm tSmn aaiooisaptliol sulphoaio 
&eid roftgoAt (2 ffll) ves nadod* nm solution aftor imlaini 
to 60 ol nith distiUoa lifttor l e f t for 15 alnutos for 
eolour dtVBlopniiit* Tho bluo colour rtod on « Xlott* 
Suioorttti <^lorimtor using f i l t s r (660 
F&r Inor^nie t&iwhotm a s^pa^tt ealUmtion crunnQ 
m& ptep&m^ tmrn & of mm ^ta&sitim i^dsplmte 
tolisUCMSt ^f tsmm mBmnfse&tlma* Wmem v^Mlage mm 
Urn mmQ* 
B i b b 
QXmom t& nm ^ elis m» FQISM 
mnti m nifii^ od m ^ Osgf fm^ 
fUmmtt ^ aiiiitlag tbt O^ a eil l^od ia 
tl^ 0t I $7 m^ fi^dtd to i t n ml. of sodium tungs* 
late 1 M siai^mrit mlvtUon* 
k 1emm l^ rmea* flia f l l t m ^ iia® maod for 
t^ Q gXueoso tliis fi ltrate % sil eS^lla® 
mpptsitt mB m$ tlieci for s iii^utos In 
laolilng Isal^ * Afttr S ^ t i i ^ i laoUing^ tlio tQiws 
eemtalnins nm ao3.uti<m mm tmnwfwe^ Into coXS 
to tiio eooXed talto mm cil ptotpi^^snol^^ie mlv^tlm 
ms A Ijlttt ooXow neift fofffi@a» Wm ^msit^ of ttm 
ooloor ma rm^ m & eoloviaottr using him fiXtoi* C420^) 
10 mlnutoft* 
A s«?l«f of dlff ft i«»t diXiatloni of Mt>m gXueoso 
•olotiont mr^ tticen to mlsa tht ttiiia&vil llaimoitt 
readings mim then f«aa apiiatt eurv»« 
and mm i x W ) Mthod MS &aopt«d for ^ 
• 2© * 
^^fmlnation oX Mood eaXclwa* ml pSaatna ma takm 
m a 'tub©, ani e proteto tme f 11 tot© me pfapa^e^ with 
trtchl03?o acetic ael^ eolattoa in th© fQti^ of 
So til© t n t m u 1 oX of gsf sodlm hjraroscldo m^ aftoy 
0 ejlijfitos i al of sf tfisofilno phoapJiat© ms Mq^* 
The B^XuUon laas l&ft f&t 0 isows. 'Bmm^ 
ftftor^ I t van coatylfttsea at 4000 tpa for lO tiMi 
fi-GCiiiitat© ms Uism^ anfl m^mQ iilt^ mXfeallii® ulcoiiol mih 
focgent* ll^R i t mn la a ol of QoX3?t<3lc 
jsoltatloa to fofQ ^ jpliosjaiocsolj^ ljltot®* ©oiutloa tj&s 
tmiisf©?!?®^ Sato a ta. imltimtrii^ eoiour t^ as 
Stimiopod li^  B nSL ooXj^^te f^lutton cm^ 
a cO. of aolacmap&t&oX imSfoale cvcl<l tsolutloiif iiftos* IS 
£iliiut@a^ to Ittteaeity of t ^ ijoloui? ^ s aot@a on a aett* ' 
C^tt^raon coXorlo»t®r uelfig m^ f l l t o r (tjQO/i)^ 
A stanS&T^  ijas Sf&msi mlm ^Iffo^ont dilutions 
of Imoi® pliosph&td g0j.«tl0!i«. 
Iron la blood pMsm me S^tomtmH ttm mtim^ of 
lifell&or Qs Sosoflbea tsjr gt ( im ) * lb O.l ml of 
plasBKi adM In ol of eoneonti^ ttta folpimrio add In 
the x^tlo itx«S ii^  a ^ ol mristtd glAsa taat Ttm 
aolution naa dltaatad on a burner t i l l it iiaa mil ehamd 
and alXonad to cool at xoom taaparatura* Aftar oooxing 
» » 
SC^  hf&vogm p&i!mi<i& mMim ijas a«aed mA ©salii feoatefi. 
tti9 mXutim ^ eaoi© deiidlfm l^zo^^ I t usi t^&iei aad 
t^ ® volvm ^ s upt^ ^ aSl aistilAO^ S r^ 
ttm coXouT 6&iml&pmti% i ol of 'pormXf^t^ soiutlda 
and 4 on of potdssiiia ^lutjb^ ms 
will* ai© ©oliitl<8Ei "IS® ^IMm^ t® ttama for 20 iain«t®i* 
colour totjit^ i^ Qd &n 
weiag gmm ftXter 
a eaiitKcatlm mfim m® W talsine 
of «4ff©re»t iUutioo© ferrous ajoaooitim gsilptot© solution^ 
Qmlmt&ml 
Cljol©0t©ffo3L tho plBsiaB 136© ©xtractoli with ©tlisr 
«lcoli0l slxtaw* ^ 0»s al piasm eW&t ciicoSsoX C348) 
aiKtur© 1^ 0 In mtlQ of 3Lt20* A 
^ mo Wmn aii<3 omporoM ^i^eso* 
Xt mis tsmu In & cO. of rsSlstUUtoa eliloi»»f'o?zB* 
eoXour urb ^ml&p^^i adaing 0«3. ga of eoseeatrated 
culphurlo oq^ @ iiO. of acetic ^oXutlon* Ttie 
eolour intftttslty of tlio aoXution vaa on a ooXorlm^tor 
using a gmm iiXt&r (MOtulJAs Isopt In 
for 10 ml»ut@9 aftor adding tlie colour ItonwloplHB solutioc s^* 
Standard graph vas prapartd froa Vmom ehoX@sterol 
•olutlon* 
Bmmm op mmm mmM, . cu) 
^a^mia iis a msmn f i ^ 
For a festtvr im<S@y9feanain0 ©f ^loeheislcal oafe® tip of 
til© cms vistrSatlme in at 
©Issos m^ i!% ^iiimmt soas^ me^ a icnouL^ a^o of 
i ts Moloesr l.i dsswtteXi tfeo geasal aftd 
feeding Isairn a iafiticaae© m Rooa coastltaoiits* 
tim f l ^ tliG ^ s l i and tsm^ish ixiters of 
laidiai ^srXoii HEi Ih.'kx^ htts^tei^* It 
th© ^^mmp of iiim ftsUss ma mmrim ^ m 
ovm la timXl t'^ saatity of mt^r^ afj i t ipoasossss 
tTOBChlia acc©i>soi7 arospij^tofy orisimo* tistsail^ i t Xiwa 
nom? tlu^  Itottoo m^ eosndP to tho of tlt@ mt^r to 
It Is Imom to i » tmvvQm* ^ fish 
tmllds up d naat in 8^1103 mxtsmtm^ i^ 
Hi ^zigaX i t tes l^B roportQd to 
saS Jtoao ei^ i^ ssmAs^ tf X@SO) in ponSs paa^y 
fioiae, tl^ iJUi ia m»rth«m Shai&s this speoies i^B 
obsoraa to auring ana Atsgust* 
Tim fish stjovs osmiirovous !iabit» Its SooA 
is comprised of fish, Inmetu^ ^ i a p t , vor^Sf aXpio and 
wgotablo debris etc* Etontvor, tim fry una fing«rlings 
Minly f««d m protomi tnll. orastaiotanti aXgiao^  vonm 
•Ad rotiftrt* 
mmh M2321I, i^msim^ CIMKIIM AIIU m 
fOB mm^ punm OF ci^vfipg BAgt-AcmB i u i o? 
sore mm mummm nrnms 
80 
ummmu 
liafcer CQiicUtates ©Of hf mi^t of tHe plaimi fho 
©ecoaa constlfcueat of ^ s a a Is W 
l^sm protdin la a eiistui^ ol oHmmini oldlnillii eaS 
^po^ias coasrls^ li ^pmalc gystea with 
rntim ftmefeiotts* Asl^o fmm iiWtM&Qm ^leii ijIgj?© a 
in hXoo4. cQsgaiotloai alteala glotwilii cmlatata tli@ ^tex* 
toX&nc^ ^ttisea bloofi gM tissue v^&sm 
f^otoias mtm m a of autoitiosi mt tlnmrn of the 
lio^y* m tlio iSBEm-gXolswXlii metKrns mt i » 
Iboaies for <!ef©ii©o asaiast itifeettoa {tlast cya^  ^ M f 
X^  is ©©aofmil^  tkit p?ot@tfi contents of 
tlio fi«li tdUsoil i^ maa® isaSor mtfUiQ coailiUoasi sucjh 00 
mtorlty stagosi gxo^y spatssiiagt foo^ aad foo^i^ 
iBMte ote* 
i^^ot ^ (196a) liavo sugststeS otm^ possil^ 
f^ctoTa offoottng tHeiit olmnsoa* SiddiQul end Giadif|ul 
(1965) mdo A suoooisfol ©tt«n^t to t ^ v a utrong cori^2Atioii 
I9«tiitfii stsional variations in the bioclieciicial oonatituonts 
of tb« bXooS and fooding ana speming haUts of tsi^ ct&tua* 
Booko (1064) reeordoa mXuo in the spayQlng seston* 
^ i tmv ftfiti lactem (x%2) f«port«d the affoet of toopofatufo 
photofwriotf OA tho tmmm protol^s of imitibov trout* 
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M of iiaXy mst&omX chms^^ ^ s^ ivm pTOt&ins 
utre fcmiifi to ftaAtea tso gfwtli mtiHiT&msitB m& mt^ 
of (S^ uiqi 106O)« Mt^t m mml^m i l im ) 
ajiso imM mri&tiQm in protoin eomeoiitrc t^loB in t ^ 
8&X11D of miiilioii %Tm% m to anS 
HSm pifesofit^  Ifl -vasTtcms ^ 
ehmlCBX ei i ^ i m Qtt#si|>t lias nde 
to vii^ mvironmnt^l H^etots* V&riatiom 
i^itli ©g©t If any I comiamfeiw ple i^jp©® of eheniml CMsni-
titsscttts te fo«r hm^WiinB flsJi sp^eles nm also 
Mm* 
mmm 
"mux ptot^iB 
Vftflations in th© total ptot^la eoatonts of tlwi 
plaasm aurl&g otmtlis e^ m qui to app&r^t (l^iae l , 
f ig» aoount of frotoia mntmt fron 
gf to y»33 gf la mX@e froo 3«34 gf to S«a7 gf to 
fooAjLot* fhe v&iuoe of totol protoin in taalas c^ tnosaXX^  
highor t^ii fenftXeg* lovost acsount of 
la Ady^ iMX« tho Muelmn (6*12 gf) has obt&inoe in 
mrtih* A fTftduAl in fmluos trm April to has 
rooor^d* 
* Q3, » 
Uim. ^gmiy. gtu^y 
m© lotsi pjrotoln lawl of tim pl^sm taef©Qe©8 with 
inc«msliig of tli® tim (IJeiU© Pis* t^tal 
protolo eoateafcs la al l th@ f&tsr 0I15© ci^uf© of 
laagefi froa sf to a*47 gfl in mles aa« f i m 0»7a to 
0*06 in Hia eonctntimtlon of aliases 
tmm& to too in onlos la tHo t^rnXmn* 
Sotal pf^ otola i»f>teat m© fowud t© to© iilgJiott ia 
teiMa cr> umm im l a ^ M s 
tetesito mm^ mlmB 
imn^ uh 
troaa ia t ^ sltoucjiii eoatoat oi the plasm 
is also ^pvumnt CFtg. ibK ftis highott vtilm sT) 
mn toeoriea la t!io ainimj® (gtie g^) la am« and 
eiirlftg wintoj? raonth® C a^aaary W&Wmv^ ) 
mlu«0 r®aalei«d coQuaratiwly lilgli* :%XM mm foun« to 
Gonttln mm altouoin tUmi th« fiHs l^os l>* Qo ai'^ araso 
i t v»ri«d from S.OO gf to 3•S? i f in foiaalos mA from 
2*30 0 to 3»74 eff In mU9* Aftor attaining tiio mxicniia 
mlmB iii mrch • gmmuH teoroftto in Altoumin omitont mtt 
•» 32 
till, i t t^eliod to ito Qiniiauis l^wi In 
Bim ^ teup etum^ 
Mbuoia foXidtJed tlio ims^  ttmih m fot total 
Cfebl^ i 8» F40* 2i>). I t iii©3Poss©<S vlth tHe slss of 
fisb m^ fansed from 3*00 to cf its mlm tmn 2»CtO 
to a#0O gf in t&mXmf fro® flyst to imw^ groups* 
Ife l^ott® G©mmt e f ) of aitotaiii mn n e^or^ ©^ ia' 
S* ajsfi ^ mlnimm to mp^ts^tp^^ (2.00 q^ U ta 
£* £• fitriatug mm a»S0 gfS ana 
2»BS ef^  teapeetiwli' CSteblo 
Globuiin eontoat of ^ pXasnm im i^oS IfOD ^ 
to 1*80 ef !)olns liisliQQt in rfercii ii*m s f ) ana 3bov©st in 
Jfeiy (1*03 gf)* High mlma mr® aieo reeoipfiod flwing 
vintor taontlis* Iho imluos of pia^m giolmXIn n r^o found 
to higtm ill tl*© iaal«0 (Sable i , i c ) . 
SiM group Qtady 
fho pifttna glolaulin ¥»• foiind to wrsr fron 1*09 gf 
33 • 
to a»00 gf in aalos aod ftpoa 0*70 ^ to 1*90 of In feoales* 
OielHiliii content of th® plasm dlsaogt eiDllor 
smtt#sfi 99 iPQporteo for tots* eXIiisiaSa lloyoimy^ 
%lm gXotmliii mtB l&isbet in tsal^ s them in the 
f^ml^s 21 FIG* 
a* IgfiW^M. coatalnoa um {f. ana 
Gr Oi rosjKJCtiwXy, ^MXQ 1»00 ej! la Qi. ^tylat^g 
Sbo ftoJaogoa vtilms yoas®^ i^ yoo 0#47 gf to 0»g7 • 
"Shs mlMQ recorded in l&iwh (0*67 o^) and the 
minlcau® iMx ( f } in (IZabl© 1>« PD^rlng vlnter mnthi 
also the mlues utiro genmXXf ^ U e lov valuer %mrQ 
fmeoxM aurtng the oumaer aonths* mm flt^lnogen 
tmm6 la feswles than la the cmlep (Fig* ia}« 
Sig« gfoup gfai^ 
Fibrlnogoii mlmB the inere&slng sise 
of flfhes* Vot Xst« Xlndf tlM ana IVth length groups taie 
fittrinogea ^luee vere 0«40 gf , 0*4ib gf , 0f5l gf ^ 0*60 gf 
in BAlet ena 0.48 gf» 0*49 gf, gf ^ 0.l}6 gf in feoiiUt 
respeeti^sr Cfohle Fig* £«)• 
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Fifertoiea isimfesiits, Ills© t^fSmt pyotelas UlQhet 
la timm it* aaa tuea in m 
Mmoam. 
TOflGUMs mT& ks tii^ of 
Itkissm total oni ptPt&in tmo%iCim 
Mgli in ttia rnnfh of anS ^fing Mid 
Higli mXuaa of protela c^mtents e^tlis 
ttet ^ fluli <mt-li»i@0 i ts aoiTD&i fiodine ^^ 
lov tft^peratures* HoiieiNirt Otuflns ooori^ s tSm mvlTm* 
laental eoaSltlosi9 feoecsae ^ I t * A^i^rs^* Tim m^t of tls« 
ms<H3«X pmds up^  the mtmt of poimmi&l ponds 
iii7iiiks fuad IweosiiMid quite turbid| tlms this 
fish Xiica ot!i«r &ii* bv^thing fisSies passoe tiio 
mmmr ftt t3m bottom of th« |s«i?ismiAi iionds or tmrl^s ita^Xf 
in the lattd aad aostivat^s in pits* Ja Isoth t^nditions 
«ith«r v^Tf Xittio OBiomit of food Is eonsmstd or aioioit no 
food ie ta!km hf t!i« «»stivsttla(s Seeroasod mlufts 
in tttiBiatr nonthSf t!i«r»for«| mm du« to lov tast&boXie 
ft«tivitr* yvoa A ^ s t to KoiroAbtr tHo mltios iaer«4s«d* 
Xt spyosrs to bo r «X«M nith a»r« oonsus^tion of food, •• 
m * 
©nvirfflft8ift»tal isprov© t&iim tht flrat 
Elltot i l . (3,900) Xon 0f p^t^ia 
imm hpvil t© in chlasQlt llaeees ClOea) ale® 
Ion la f^ime ani in tli® of 
S* mA I t l00s amsmptlm of footf. 
<|isfiXltsr of I^M consunted aXii^  ai^ pe^ ars to iufXtioaee 
m&tm% liljsoa mtm» m»mu (3.003) imM 
Hif^ h volum oi ^roteiji In g* In ttmm mn%m l im 
Wm ii^ aaJjilsr pmt^Sa fioofiit 
te misonai mrlotioiis In plasm protein of 
to lio fiot onl.^  t » ^seos^ous faetmrs, 
mvfh as I i ^ m s t of f o^ t iatsnisltF tind 
emlVQtmntB^ c^Smnges, Imt aXiO mmsXt tmm. 
ptomnm^ ^ Itorino tlie i^rioa t^ Mn 
low vsXmn mm olitiiiziea m^ fis^ita oltlior mats^im^ m^^im 
at T%p9 gonads m^ tli® Ijoay mminm^ olght been utlllgoa 
In gon»d baUHlng* 
fh« bmtfins Bmmtk of th© fl9h g.* ^fitt 
froa my to Aufust, ni!^ p«ak rlponess In tlie cm^is of 
and ^ma* luring thli poriotf a slmvp aoolino In the eoneen** 
tration of lotaX i^ rotoln, altunlni glxiWlin an^ ntutiMogm 
m§ notlea^^ baeauao tit* Uood rosarfaa ara oaUad upon to 
provltfa anIiatTataa tor ^ fonaA formtlon* tha 4apIation 
m QQ m 
Qi protein in Um hlm^ ism Ini mrml&toS with locvecifie 
©f ismtim i«potoiii, 
K3Pl6lm®E5©omsr i l ^ f ) mporW m incm^e ia fch© 
a rmsslitt of &©iiio ael^s In th® omi^ y 
^rSjas goijafi tmM sUfi^wttd i t to 
protolo isotfefeoHtiai ia qvq^* §1 CxOv^ ) 
ip»port®a m tiiemt© la llie inetslfi in tn© goisaas, as 
tli9 ladvanca^  to^f^s mturatlostf m^ in 
protala ixi sptut comdi* Ot>ui©aslyi tli© plAom 
p3?ot©ltt Is in soatai mtas up n ioplotl^m la 
Itosm |Jtot©lsj %mn torii^ tli® ©©as^ n^* 
hempQlng to th@ mXmB of protein 
teins pre-spawni^ g sm^s ar® to inexwsafi cetabaXic 
aetiiritir 0I for gonad Ho siXao sacofM 
Iji epa^iiig ooiitlis* M TipQ inSivi^'^ 
II* mi&ioosi mlum mt& wmmitM ^ring aay 
m& August Cipamittf acmt )^ m^ tlit arroat of pmt^ln 
inQtmm^ tha poat apanaiiis ooatha (ll^teea, l®63>» 
OI10XX (1061) aX&o Soes^ essa in proteis eontents 
ttm ^am to August ana^  tliajpaaftaf- ineraasa in i^ rotain mXtjaa 
naa rapovtatf lof Mm in wsaU aoiith baaa* 
Ijoriiis tha 9oat apaifiinf aontha ttia aiaount of total 
l»ralaiii, tubulin aiii filjviiiafaii incraasae indicatini 
^ mmmtir of the fish fxosi t ^ •xlmuitioa ot 
liss coap>0ltlofi of fish liloo^ imrled in 
l i ^ t s aec r^^ iifiQ to l ie sad age* Total i»irotoi» 
and pmt&in fmetims a t&tjatlm in&te&m 
alosgwlth the ixictm^lRQ lonntsi of tim 
Qas^ i© Qasia Cl©#i) tliat ti«i 
Mbtt of g* ^fiet^tita ^^ ^^  ^ts l^teil 
oitr^gea oaa i^rotolti e^mtonts mm faim^ to ioofo&st 
cOixc^ iirita Blsc of i l ^ f i t me wXat^ ^th aicm^ 
la tho teMt® of i&o £im i9a3)* 
mm timt tlio umseml inafonee ia 
p?ot®i!i c©at@iit of troat lj3L«ioi 4m to gfowt^ 
veqiuirttfi^ti and ifi^opoMimt of ©g®. lacsroa^e of ©©ttam 
gloteuXin lofidl vith ago in l&lso 
tkxrmi&mm oXupeafOrait ms »Qto<l iMm ( IW) * E^rolom 
iims) Ms oXso roportod ehaas^ s in t ^ pi>otolii eontont in 
Mood sorua of smintjov trout mlfitod to ago and £004* 
H* tfttgacfattfl also tlieiieot its footing Imbite us it 
gmvB ond talsos mm pyottioout jpciod ukMm eSult* Fooa of 
in q^ uito aifforont from tlio food of adu2.ti 
ClooScorJoo ftoa i960)* Ttm frsr talms protom, 
mmXX. cztiitfteo»nS| i^ reuii rotifon stc* sM tlui 
ftdult fi8t>«t tako ifiioot UrvM» thrlii»», uovsit, vogotaUo 
aobrii ote. fho offoet of aumfini at diffomt ago 
m tli@ MoqS ehosilstr^ dlfneu}.t to 
Ihmvet^ Q^^mX Hm la t^tal al&nsiln, gloWin 
ana flia»iij©g<wi mB isufeea trm f irst to iJmirtli sljse 
e^ ppmm consmptioa of pe^telaoiis 
food at larger aissts* 
J3ft cot'i^ f'ishtQ iilgti ^mmt of total altola^ glotmilii 
$m mfmln mn^mtivQlf mMm mm wa^^t^^* 
I^ffaipQiMsos la protein coacmntefaticm ©f mtimB speei^s 
Ql.80 apijoars to afrocted hf of tho flea* 
t»tai fsfot©l» alii tho I w l a of cAtoia 
alotellB ^tt^ fil^inog^ mte ^Is^st t^ mm as mpott®^ in 
otMf fitM si>o<?l©9 Ulm Cf^Ti^a sT^ rioXd 
i l l i i * f PiM Cxt^) mport&S protoim mlmB 
C»25 gf to 4*7& gf «lt!l 0 t3@aa of ^ of Ift 
Cypglni^ ^ mXMMf Ml^ in tfm% protein mlmB raago^ l 
im% ^fj to 4»12 gf ^tl i IS of 8#4a Siilty 
(1^7) 0*40 ^^ of pyotoitt oont^nt In goia fin!) 
blood ftoroffi 4«a0 ^ in mtp lO^ ooS sofiio* Hoiioirori 
Vftluoft roportod Sat UOi^l) in Iff^ l^ ff r^hita 
(2.a7 and UEtola. t f ) * 
fit (l^X) mado oloctroi^retie of 
apocioa of oliiai^ bnuielis and toleostoon flsliesi and found 
m Ij&eroeao in tho ftommt of plfisot protoin* from 
lomt to laoro apoeiikXisod fialtta* mwm alao ttudiod 
* 09 * 
t ^ coneeiitimtiQaa %xi tli^ bl^a mrm of 
m^ rQpdrM l&mv mlm» in mrps than 
In tfe^ eat-ficli©@» iiQcemtly, ^mrns^frnt aafi 
ilWO) 3*0 g!^  to ef' of protein la tho biooa 
I>la0ia6 of folaljotir %tm%» miemf^t mM C!i&tt«rtoii 
tew 5f@|!ort;©a pmt^la m^m i M sf 4*3 in lai® 
la&oa of i^ Xtaen* 
mosm^m mmm m tm nmm punm of cMumt? M.i'micmu i u ) 
Am or GOfs f isiss 
- 40 
mmwmi 
l^sfliottis fouim in 0VOIT coii of tli© be^ sr oaa 
i© eseeatl©! to ctiX a@tat«5ll0»« r-fegt of tht 
CSO^  of th© lotmJL) %e ^im enlelura In tli® Immn 
teetli, sl&omt lO^ - pitospiioBJo is In cosiblmtloa 
-ifltis til© ctnS m^ in ofehor 
Q^m^mm&n in blood tnuscloot of tlio pnosphorus 
is in th® moisus* i-H^ &t impoH^nt ftmetion 
of pJiosphoim® Is to pro^ife enorgy ^mii f^oa 
piiODptoto ©etors 
^ pbosplioimD is aot pm&m% In iaorganlc 
emhimtim^ Isat laattsr or^iile codbiaatl^s ore «iiso foimd* 
ai® fonetloii of Im ttit tooa^r Imrolimo boM oisfi 
toot^ formtloiii iiBlnt^ iitmoo of aeiS teso asiS caloium 
^qulittrrla aa^ mo oet&ljoltsm of csertooli^fjt© otc* Clfewow, 
Pbosphoms %b alj^r^^ in i^o foris of inorgatiio 
ions and is ctiangofl Into ew® cotapto fojras of est©r», 
orgftnie ena toid woXut^ o imm* It is flmiJiF stored as 
lipid phosp2)oru6i liiilcii is tjsod up in giving ©aorgy lahon 
m e M tljyoueh ft Biotalsoiie |JCktls«if and m © Fosislt of 
oxidation* 
M mQB»Xian blood the function and dietribntion of 
phogphoTUM eoispounde hRvo been dxtenaivoly^ inv»itigat«d, 
liillo for fithea only fov notibl« publications ftro av»ilablo« 
- 41 
Bsrllor mmXfsm of fish bl^oi onlf to tastal 
1M iata p@3?tati>ifl2s to s^ hosplietus froetioas 
fif l i bXcKi^  £m m^ Bmttmm^* 
hto&f iXB2B) detofsAiiafi tfe© pliosi^fmj© c^ne^ntfatioa 
in til© bXoa^ m mlX in t^ of e&t»ft0h# 
Fi^ia gjt C0iiC6iitjpaU©ja of iii03Pga»te 
totai to tife ©ensm of carp htooG* PliiXUps 
^ i%m7) &lm ©itls&tei^ Ite mm frsettos In tJi® tidooiS 
of ^om of osto^iol. m t^ sarnsj tx^ui 
iaorgeaic acta Bolublm i^ iioaphoniSi 
lipid ph&QptmpitoMm mM otHoy coastl*-
teeats of goM ftsh mn s^^ios fcy imio;^ 
Stoll (If^l,) sossQiml imrintloae iu tho 
aciottat of t o^ l plwspiiortjs, l^ tosphorusf lipl^ 
Gi»« mm ethor ofieslcal coaatittio«t0 in ttm Mood 
0mm of 6A13. Qoiitli ^ ilplS i^sii^raSf offoct 
of ostmdioX mmtmnsmtQ foiportoS hf Ifo on^ Vanston® 
CImnfte in soimm protolA| plaoapliOTua eaJLtlmy oHoXoi^  
tosoi ana aXkalino phospimtaso GontmtB of <ml.turo4 
weire t®aaoii»lly steaiea fey acHiisias ^ (1963)« 
A co2ipar«tiiEfo oa piiosi^ iomis di«trllMtlm of 
mm^ iidsaogXotoln In tlio lilood of f i i ^ oa<3 tairtXos tms 
Ijeea tej^otM bjr .teCay ixmiU 
- 432 -
Dlfidlciiil aail Sidaiq^l SmM l^fe th© coaeeu* 
tmtim Qt ulkaXinB pimBpimtam^ phstsphomBt ttalete 
t9 aeastsml mtix^^lom* .leCartae^ C1B67} t^e 
nion^^ vmsflationsi of tSio mtm total cholesterol end total 
mmm lijpl^ ^^ h^ Qph^ ruis 0f traut* m0> 
SlddiQui (WO) i5tii4lo<l soessasl wiat io i i i la luorgsalo-
plioe^hoftts of tSm hlm^ seruQ of 
la tl^ I>T©sent otea^ ^o eoneontfationo of total 
l^iospliorts©^ eoliiao laoifl^file 
lipl^ phos0!omB tew bo<m la tto plaim 
^-tmctRa^ CU )• A eoa^ratli?© study of soa© tmnh 
mtxfT f i ^ s mu al0O 
aittm^ .urilttfm 
Total i>!josphO!ru9 contoat© of the tslooS jilasm raagod 
7a*l agf to 64#0 la^* psijclsiaa ac©«nt ag^) 
of total i^tpborut vas fomd in April | t!^ lo%»iat 
(64*0 mgf) In juir* Trom April to Jtsly timm m9 a gradual 
4aeraaaa in phosphorus valuos* fho mlms ramainad aleniit 
* 43 * 
mnat&nt in Mty and August* fhspc^ftdr^ mt inermB^ in 
phosiiljopu© content m& till it to Ita 
mzlnm 3.©voI la April* lb OTIo©, mlmu iraiiged 
B7*Q to 77*^ mgf In iomlm fx^m iO*S las*^  to 
S7.3 ffl0C CSafcl© as)* 
ffte Qirefag© aiimata of piio^ phorws In 
ilffoawit of £• l^ t^mch^ ^ smocofi fsm osf 
to fBmQ tsbllo in toml^s froa BBn9 a ^ to ngf 
(^toi® S)# Ifeslma -falti®® obt^ino^ ia tho foiurth gToup 
msslaus in first gijs© group (Fie* 
Kishest Qtaount mcf) of total pliost^ lionas ms 
£&m& in sStiiBSBa a* tetoto. U* ^ ^ 
.next to lt» to lowit ocicmnt os^) of 
phosphorus CTiablo 6)i 
Tbe aiQsunt of acid tolublt phosplioimd ^ s found to 
mrr s«a8on&a.l^  from to 33*4 agf« Cn JtiXr th« 
loiittt imluo (2S«0 Off ) Mcord«d JUi Aprii tht 
mmlmm eone«atr«tiiHii (38*4 ogf) obtftintd. £liX«f 
M 44 •• 
eontalnoil edtQ phos^fus tSmn tho fsralei 
im»le Flo. 
total tho amounte of ael^ soluble 
inemm^S s^ lth the SIZQ of ftoH m,^ consequently 
tSi® fflinicmta imlw© ^ s in Ist uice croup m^ ^ 
i!iR2sto® in IV oi2© gi?ou|)» la ©11 tho ©iso sroups 
jg^owi hlChor i»lti©6 tISQtt tb® foEsaloB ClS&fel© 4t>)* 
JUswQt oaoant of oeli ^luDl® phoapaofws u&s rocoi^®^ 
^ if (Stetolo a) cad tlio hlsli@0t In 
Tho tHO cct-rtohesi batrgtcliaa one faogilia. sBowfl isit»r* 
mmml mrunga 
Scdsonol tren^ in lipids phosp!iox^ @ ooncontratione m& 
&loo notes* iiiglieot Xlpi^ pHosphorus eontont mn (SisJ.l ragf) 
reeor^oa In Ifeireii and ttio talntom In ^ l y ena 
mgf}» Fvom i'&roli to Aps-il tho mluos voto eilmott 
constant and v&Ho^ froia 2a«l to @1«7 rngf• fostilos 
emtAtmS loss aoount oi llpia phoss^orus th&n tl3o imiIos and 
mrloS froa q%*7 c ^ to ogf, la maXos fpoa 23*% 
i© laof. mblo 4| 
Umn mw. 
Upia pfe»9piior«o mtlod ttm 20, i o ^ t© 
ta roles cmfi fyoa ogf ^ as*4 oisf^  in fecaies* 
^ i i a gmSti&I iaereEso lit ae i^o slm of th^ i 
fi&h iaeroQseS* ^Xas eontaine^ mm lipi^ plioaphoinss 
Wm tlio mmlm fS, Fts. 
awiff^lln^, 
cmt&lii tlio fic^mt 
C81«0 VK^} Of llpia pbsspliofue In t^o lOood plasaa, 
iowest contont (X0*l eg*^ ') ms In ptmcMtiaa* In 
H* g* ft^lfM^ mlu®® 20*0 a ^ Ba4 
AM xu*& s^" respectively. 
sgftiwJii MtMt^m 
taoTgmle i^ hosphorLo levols sXm ^ nyo^ stosonal 
wlatloa® aufi fiaag«<3 f tm m^ ia aaly to Qgf in 
IkTch of tli« blooa plasma* laorcfanle ptiosphoytta imriofl 
ttm 10.3 s^ to 12*9 mg^ ' in males and tux msT to 13*Q lag^  
to f«aftl«i (ffe^ bl* Fis. 3d}* 
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IV 
Saoir^le ^tosi^ oirua See^&st^ irlth tUm 
sis© of tm tim^ m$ w i©a frofa 13*S eg^ to I0*i ngf^ In 
miss fffoa ag^ ta m^f ift fomles (i^bl® 
Fijj* ^splioi?u0 ©hawcsQ a foveiPseS patteim 
m coiaperofi te that otiiey plioaphosm© fmctloas. 
m^^M-Ma. <13.6 i* to,filing, ci^ a 
mm t® g* MBSSSSm* i* t© 
th© Xotie^ lJ oi3TOiit lasf) CSabl© 
E i w g s m 
It is well ^mm Umt tli« bloelieoleeaX eofistituoiits 
of the flah l^ood subject to ummml ehtrnges 
and hai^ hwm. ettrltiutea to such physloXogloil. fttctore mieli 
us Qpaifiiing ftnS feeding U^ymmtxt^ mm^ 19t)0| lioolcet 
l^mt m6 106S$ Sidai<{tii ana i^ iddiQUi, m i o t niliii* 
iiua»> suggested that the eheoicBl exposition of bloo6 or 
of anicaaX is effecte^l age or niss^ besides being 
iofluenced bjr di«t anil other entriremsenteX liietore* 
!fi.aer»i oonteiits heve «leo been rei»ef tei to be tie4 
witli mmvtm§ eaeii ege^ eex end ee»Mia. laeturitsr* 
pmtB ms a gradusil ii) miucs iiprU 
to ail^ Itt laoi'gealc piioaptorus aoa from JPUlsr in 
totai ^liosi^rus ana iiclfi ©oliilil© piospti^ THs* Oanng 
utiiter Ws^ mlmd imt& tbcqw&bU* :feitlfmiQ aoouuts 
of toi^l^nlc i^ospliomsy t o U ptioeplioru&f aoid solf^ l^ l® 
ptm&ph^ma m^ Xlpia in ^^chuo biooa plasua 
^ra tmovi^^ tfe aasa^s of '-hWM A|itJ11» "Iftl® 
piroljQbl^  iaSieote ftls&er aetafeolie acttvttr of the fish in 
tliQBO mmtXiB^ ao tlia fl^li Ims ^oen fop^rtoS to 
msisma of i^oS in rtsi-cii oad iiprilm Bi^p oQlsai^ l^ie 
activity is mmtizte^ ultii t^ © eooimoptlfifi of mm fooi* 
«sto of fooaiiic; ia liao boosi to mrf 
£tm to nmmn soo i^s oa tiso soasosml 
proa^etloB of foo^ orc^nicsas ifi pmx&Q mH t ^ l r owiiGMUlt^* 
It ha© tioou ofeeewiS in mm of tlmt mzium 
of food also eoii^ miii^ i ttia post spiMiiag 
{aonths t^lcti rtsults in incqrotased oontents of p l a ^ phos^ioni^ 
lt$ tmMonu* it is In^ioatod tMt tl)o phospliorus 
loToX i t controXiod hf tho of food taltian b^ the f i ^ * 
&mlt (xo^l) also ro^rtod similar pattom of vasriotioas of 
totGl cma lipi6 phosi^rus coateats in tHe biooa of 
omtx aouth Imss* 
imXues in susiavr and pre*spii^ins sionths ma^r 
due to Xov @«t«lx>lie aetiTlt^i aa tti* fi»h oonstis«» loss 
•ooont of food I btoftUM onvironaiotal eonditi^t Itoooao 
<(iiito s i W M * At th« f i i ^ ooiMt tmdor th« $Tmp of l i v t 
^ m m 
fiiti©®! BO Xlls© t^m^t alT iMpeathlas JtlsfoftCf i t 
it£!#if in til© cRid, Ijocau^ ftto moBGrnl poMs Qot 43tM up 
® u « r la poireimiaX poa^s t$s© X^ml 
SO0© ^Qm eoasifieifsljisr ana I^eao t& scoifeity of SmQw 
IUhe eadogcaoiis l&cters olco appoar to 
of tiss fifsl^ *^ istat© of mi^mtim aiso 
t© fe® aflTectlac tilio flmn^hiomd eaneontratl^ Ma of th® 
bloo^* ani Casta iiOx '^i tmmA ioss faefiifls In 
iisrlaa cpat®lfi3 period m<i eonsaquoatiy l<5v 
fsiuoo of ^sgijoytss ia m© cmsei© of pta^fea^a auriss 
spa^aiws cJOBtlJei mm rocog^eS (oifiilQiiif fb© ©aro 
to l>o toe iii tM j^o^ftt easo# 
tjaoa tHo fislios w©f«j lUiir t^ipOf Goao^iiy 
ptosi^TCs c«Kic«mti?Citiois la© lov* It appooi?® tliot tlio 
taajor pai?t of th© phosf^onss is to j^ar^s Qomii 
Willing ana, Uiorafoi^i asimmts mB m^t^®^ ia tlio 
taood plMmsm* laoTgimie ana organio 
play a v t y Important rolo ia transfor aad taiz^ rmo 
ayatoaa* Heaoo, thair low amouat in ttie br«e(3lag poriod of 
Vsm f l ^ s is iaorgania and ovgaaie 
at« aiirortod trm biood towards gonads* 
iJurisig tha sK»st spasming month* ttm pl)Oft|^rus omteats 
sboiNia an InertNiM indicating that tha fislt isKt raeovatad 
fro« tha axliaaatlon of apaiffilng and ttartaS nonaaX faadlng* 
49 
Bmnpmm& In Mtm^^ hu^  ijbs fotm^ ts> 
diaiig® vil^ the sissa or Ui® £iah» Higl^y valwiss Qi Inor^nlc 
ia int »liE© ^rmp of 
fisfei. It iji^tetos hlQh rs^ taboU© activity of saalX©* flatJ©s 
(SIMLQUI ENS OIMLT^I^ XOCB) AA^ HIAHOR SILMMX 
auriiiiS til® actlv© Otlioy lairastiisators (kwof 
Simiqni^ 1^3$ Itemgo onS ^ i f r i , also reported 
M ^ mlrnn of liaorGo^ i^© plioaptis^ ru© at yoimeoi!' stages* 
as t^iRt al£i93?ai ia tli^ tilm^ of 
ficli mrlos wi^oly froo spooies to Qpaeim^ ©&tal h^ooptKiyus 
mlwoG la aifftermt ilsh spuctos lfii?o0tlsato<3 pj^saoatly 
ftois Qsf' to 6S»a Floli iJt roportG^ 
49«0 oof of total pliospliorus la car? MooS tsljiX© isatl^y 
(X®?) foraa aisf in eoXfi fi^ oacl Qfff iii 
Jto s©0t fladios soXybXo pliespltorws trerieC! fyoa 
Qgf to c^" ©«c©pt la 
Csa.S w t e © tHe toXuos laero Xowey tiaifi this 
miigft* a^istuf nfid fefi^cln^a, am tSm rli^tst sourer 
of aeld soX l^^ e phospliofua* l^st of Ute flelies mr^ £mm 
to contain loss aacmat* Vorjr Xo«r TOltteo or totaX acid soIutoXe 
phosphorus mm v&mr&o^  by IfclXey CX067) In soXa fish as 
eoapetrod to the present findings* 
Hlgli ft&ioiint of Xlpia phofphofiit m& obtainod in 
&» lytr^ch^a CliX«5 agf Upid phosfliorua found to mry 
frofli Xt>»X mg^ ' to ax«5 scf In difforont f l ^ t In tint oMr* 
• so -
ti^ilQf (Xd&7) found Xlpia i^oss^orus •walwo© of 
In (joia fltSi nM 10«0 tagf in Tim obtQlBt^ 
CtMH^mljlO with tllQ r©0iSltO 
Stoio 3ficli©Qt soarc© of l»ori|oal.e pliosptioims mm 
a* W M i M M * poorest eoure© tm© tmm^ 
to Is® p^iataas M oost fiuhm ^iiiQfmt v^&ltiae wtb 
Itieifeant^ s i^ iospinoims v&lmQ la fish 
wiro is® a*SO agf CteUo r^, 18S?>| ^ilio sSt g^* 
iXB^} fscmn^J I3»G0 cigf imrQmin ^ tieapliosms in tias earua of 
mm* tiaooes iXBm} jrocsMoi s»40 e^f to 1S»42 ms^  of 
inisf^filc ptimx^othB ^iiiowmt Gontli© la Moaa mtnm of 
& ^mUla* SI^ Si^^lQtii (1070) tmrn^  7.00 as!" to 
10»60 oqT Ifi j^^ fmji^ , aiiS a»C0 to XS^ OS in 
tel^, y^lilta eiiskis aiffoyeat eoascmst valiies obtain©^ 
la the pr©s0Oli stu<37 aro eoopaf^ atilo s^ith thorn of 
mm cmtiscfti* coa^ iwufs iii rm ^mm m 
€iiABiAs mrmmsB cw) hm of omm 
AIB BrafoEIQ PIGIBS 
diatrilmt®^ In In nil 
1)0^ fluids IntxficeXludUvr fluids» Sid^atiiT^ 
ana ttsEiaos* of t^e attlmX bofl^  are 
impor^fit met mUf uXm QuantltatlifQly 
mid psrl'oMi ifspoTt^nt faaetioaa* fol© of lasloittQ In tij© 
clottl«0 of teloc^ and ia fovtx^tlm ie wJll lm©t(jn# M 
fic^ tli© ocleto ion plijys m Izp^Ttmt jr®X0 in oosoresnlattoo 
Crist i3L068) tlio FofpslGtlon ©f 
o^dr loas ia tSi© esina laiaprof Qfi^  
Se&s^ n&i in tito Im Qmtm%Q In SIffamit f i e^s 
mm ota^lofl ^ OieiX CWi ) , aeS*lcim al^gi* UCHaQ) aa^ 
Doa iivmh otiinr mft^h^rtetoe 
isitloatoX^ ^©iQtoa t& o£iof^ cietal^ olis:^ * ^ of 
blood gXucodo in mcmXiao mt&bolisai 1® iiinXX Imo^* On 
carlwhydrat* utiXisatloii iMXllps ^oported m 
ijicrcat* in bXood giuoosv the in^ootlon of giucost m 
found in Mfaaftls* lit f u r ^ r not«d tlint insoiin injeotlone 
qiuielEXy lov^rtd ttm t»Xood gXueose* ^ 1 1 found 
•oftsonaX varietiong In gXueoM emtmts of smll cicmtb b&88» 
^riout factors mdtk as utight, totup^raturoi starvation 
(UbXtsr and Young, X070| SiXinir and siiax^, X0@0} sanO| i%m) 
Imvo reported to affeet tlie gXueote eonoentration of 
fish «Xoei« 
^ B2 m 
CholGstirol rftpreseatD tlie met alsimai^ t eiM 
aietae'lMl^d ^Mss df lIplSs mi^  la prosen^ in uXX i^ nlcmX 
Xittld ln^imviois lu ^miMtiX^ m i^iolp^tsirs?! sKJl^ Dsj^ icsss 
la nail* /Vceai^ lac t© ri«3.« tlim ^ i f of 
tijo totoi llpia lo JtilXllpo g^ 
Clt^?) founa lilsli la fcujwfi trout ttoa la 
tFdrnt* ati^ a &m tmv^  at^-hem fomt t© itifltioitc® i^ w 
totei mrm isMmtm&l 10® )• 
©f Iws im til© feo^ Is fcmaa a© part of fclj® 
lo gwjatsgt ia iSi® ttmo sar^iff feio©^ 
md tmmt ceaoorioi DBylotloas ia Iron cimtent 
mtQ hy iXtMl) isi sEsalll mvm taass gii^ 
«oso©a Gna UOfO) In pjij^ i^ tof^  mC 
tottfo yi^ h t^a* r.ocoatly akJ^t* ( W S ) I'^ otmfl timt 
tl^ ixtm faXuos r^Iato^ to lon^tlif sesi Qnd 
s^ seual mturlt^r* 
nQii»psot«i{i f^itifQ0«fi mim is eictf^ oel.:^  In 
eXlnieal. dUgfiosle of i>atho3.osS.ai3, co^aittono* l^ris of 
n%M *MUlp« tjiftl.* CW7), cano tt0{4O) Is 
isoat vaXuaM t^t* ^ I X ( X ^ ) QmtsmiX m r M l e m 
in nitTo^tn ooaeonttfttlon fia6 wncImM 
mHi»prot«lii nitrogaik Xeirol. ooi^ rtspond te tl!Mi 
of a«ef«fttlng w&mm pxotoin or mj 1m tim twftm* 
•m ^ m 
M th0 pft6«iit soasoiiai find alse r^oup 
^S'iation-i In e^^ixm^ oh&le&toiol Irm osid 
ia tUc H ^ S qS 
A eooi^fGtlv© stoay of t^ es© etmaUtsieats In t?arl«JUi 
mmmKm^^m 
t 
of cmt^fit m an 
myioa from 400#0 E®f la SvtXf to 840*1 agf la iUsh 
mm ^iirtes :mreii to hpvilm 9vm April 
tmmrd & ^ Qoreeat tM tiio of 
fiotleedf uSilcli i^ac^^ to olnims! C4O0*}. rag^  > in 
^ l y CSttDl* Fig^ mU tbt the cl«>l®st«re3. 
froa 400,? o ^ to aof ia fS^a 
960*0 fl^ to aoe*2 sg^ III ^MSftUa* 
Um iCTOT 
ChoXmt^ ToX emt^nt In th« plasaii of ^^racftm 
of diff«r«iit tlw» gfttips ffoa 336*? og*** to 630.6 taff' 
In Mi3.«t ant froa mt^  to 693.«7 «ff In ftsttlot* la 
both th« muLlmm mlm» mv found in th« 4%Ii growp 
fishes m^ th@ mlnlsiua l@t t im s^mp 8)* 
«so!itol««4 mm tlmtmt^'mX i te i tRe 
mB fouae to hlcljust amount of 
cUole0t©ro3l nmt It ms g* toslMa^ tmioes 3?©iJoya©d 
fisimo mf in gtosSs* osf 
te I . HaMiM, osT- M f l Q l i i e , . o ® r ' ia 
9i QGlelism mu foniid In tlia om^ of 
(0,0 aif') aafl til^rj^et In r@!miayy m^h Hi 
mm&t oonths Xov In tiinter Mgii mluos mt^ i^eor^d* 
Xa taaXos the v&Xu*9 ranged frosa 3t0«0 to 13*9 and in 
fomXos trom 3.7 ragf^ to fflgf* ^ aaount ot mXeivm 
rosained lilghtr In mXt^n timn In tlid feBial«9 
(Tata® 7, 60) r0und» 
filffi m w 
cftleiuQ xmXmn dtcrensed vlth th« Inereaslng 
length of th« fish* ecmetntratlon* of otleiuci mt^ 
M iBff, U»7 In mlm9 and 
10,0 m0f U«5 iBsfy 13«1 Off in foatXos in mh, X££rdy IXnd 
* 50 
1st gmtp xeQpoetlmJ^* Q&Xeim aanimt ia ml»s 
of alX Vbe also giwps ms found to bo giroat^ri ost^ opt in 
size gmip vXaoS.® Flc* 
£# IpsetottiQ fmisid to coatate io«©st fuacRJUt of 
mlelnn m^tmBQ £« atglataQ mnt^in^ tlio Mcliefit* In cat 
fls!i©0 th® ofctstnefl M mf 5A 
10*0 oif^  in g, MsU la * 
rnmpm 
Mmm^ M^lfiiim 
latm glucos® coatoat In g^ i irojpl^ fi fK»ta 
33*6 ^ to ai.a EJS'V tow mtos mm tocof^ei m^ smw 
and high la vlntor BJositiis# JUjt^ st Qlm&m %mQX jai^) 
mB In asne '^Hq la Fotewssy {(il»S blo^ioat 
value mB recorded (Dstao rtireh (61*0 a^f > end 
April (4d«2 Btgf} also high mlmQ fou»d« After up^mim 
tlie glucose content lAcreeeed* Ih mles the imlues raeised 
from to 68.8 tag®' and In female® froa S3*a mg^  to 
iagf (Fig. 
Qlueoee in al l the four else gx^^ps ^ t y e ^ e 
66 • 
ranged froa 40,0 to 84*3 mf^  In mlos ana irm msf 
to aOfl fflef la temlm^ aa^ ta© imm^ to iiteyeasiag tilth 
Of ©lee of' tfto flsli <1toi>Xo SI* Vm conceatj^tto 
of giucose found to fee fitghof in mlm tlia» to tSi® 
SmmXm CFis» 76>• 
glu^oso ImeXn of tto cat-^flsHos imn^ to too 
lilshoi? tlma til© sa3U?f©l0 Clfe^© OK IttsJioot toIu© j ^ f ) 
ms roeor^oa for g^  fopol^fi. m^ lot^sjt for s^sMa. 
t^}^ a e wkim^ for t* smSiSia 
mt^ m(f 60»0 ogf recpoctlimiy. 
tron mu fmifi^ la its minl^ aio (i^oatiti^ tlio omtti 
of Ilowateo? sad oaxloi© 43*0 m^T to 
Ittm mX-uo® mv® gentrai l r lo^ toltis tim wlat©? %iti©r«ia 
hlghor mlmu mm r«coya©a te^toa th® post tilator TOatUtt 
la 8»l«s the iron lovol higher than the feaiftl«$ m^ i t 
varied trm 32*0 ^ to la mlm asa faroa 37#2 
to 42.0 SH^ Ifi foem^of ( m X o 
SIM (mm §mt 
m ttm toXoo« plasm of Isotrapi^ft Iron ooatoat 
fro© fag^  t^ ©gf in B»les sniS ivom 20*6 mtf 
to t?^ itt ffe®aX©s to 0?oiii>l# thlm of a l l 
tli@ 8iz& niacnitii hi§n&T mtmB 3) tlmn te 
CFls* 
^mmurn.mm 
Mm sma st).o mf m*Q ©g^  la 
of ^ tmrnim^i ^ 
msiltsm SEWBt C44«© i ^ ) . M i i ^ i* iSHiSiaa 
irm wiTOf mm c^^ 
Iioi^cit mmmt mn fouai tn. CaO.O nig^) 
W^m hlgli iroii ten axsat^s m slh^m in laliJi® 0* 
S®aa«Kial i^rlasjioa© in aitT^ssn contents 
oi plasiaa mm also CFls# S)* Sim aoo-prottln 
iiitrog«n inerec^ e^a gm^tly Jtroa hpslX mmr^ en^ 
raaehod to it© fljsxiao® isimX ia Mi^ (79*1 lagf h lowst 
ataoiuit ^ s recorded In riireli lagf )• kvgm^ valuvs 
iraiiged fro® rogf to 70»7 af^ la aial.d® ana ttm m^ 
to as.s mf^ in mml96 Cftible 7| as)t 
aiif i r w iiw^, 
lioii«i^ ot#lii nltyogcii of dlff«r«2it sIm ir«uft itft 
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IV 
S I Z E GROUPS 
r iG .7 
m QQ m 
given ill. S* m th® sleo of fish ths 
Qt nlttosm also Vuhsm In 
taaJUiG mtB rasfi a3«0 mgf, 76a fagr^ -, «Sfi iibllo 
ill 0113.08 th© voiuoa , mgf ^  7B*2 ogf' 
fQ*l in tllM ci»a Urm 
It is Qtslt© til© ^ t e thfit «ontalfi05 
ltl§iior ©eotmts of um'^ profmin Wm tiio mi^s 
(SfeM© 8, Pis* IfeJ* 
^ffimmlim a w ^ 
nitmBm m r M tmm 60. a tagf to mf 
i » ^ felooa plu&m, of ^©sii wtoi? ©ta^iofl prasositX r^* 
tot-mst Gsount m& fmn4 la oe^) aaa tise 
mines were ti0*9 in sua agf ia 
CcmeantmtloiiB of olioi»st«iroX| cfiiciumi siu€os«t 
iroi imd {iitrog«n g^ mm^ tmsmSiX mriations* 
Clioi«8t«foi contont Lsi i^ int^v (!^aths m» (|uit« high, 
iit<lie«tiai! th« liuiiaifig up of idn f r mmrmB^ Hisli e&oX«s-
ttroi vftiues ia liofeli and April pt l^iaps du« to iiLgh 
of fooding auriag this porloi* Hit fish aceaiaiXatc* 
(Smlnst^ voX In omttiSf in Bvmmit mnthn^ 
tmMnQ tslsoa ttm mmvw^ fih^mt^tol is 
^ftoS u&mtm Aa aoosi a© isamaoc® 
8«tfi itti mtivQ fueding stasrts cud ^Itsos again 
In tli« t^ la®.*:^ * ilOm) imaS is m 
Itaportofst fmt^t^ affoetlas tli® of 
blooSt 
in^i^t&s lha possiMllt-ir of ootiilimtlo!! plianm 
tt^l toiiart© goue^e. sia^isjul iiy&s) Im mlm 
^t tmimtof^l la f^ a^i^ ^^ tsaa la isoiftttis ©ft^  
attCgeotofl lihafe mmtv^A diolesl^ofal, is moA foi? 
fisato up* Ste fomles mm^ to imir^  Xemt j^yasssa choies-
tisiroagliotfe the period of iawstigatlosi* accls gj^ al* 
(1070) oQ^ s^ oiJDllnr oli£tormtl<«i© 18 f t ^ * 
pr®s«at results aim io accord ^itti t!s© flnainss of 
:-ieCartai«y Cl^ aa) ^ e f^ smna e mrlscid figpftsstoa of mtm 
GhoX«stiiroX tn hoth s^mn of fish bsfom anS ^fte? spamlug* 
Bmaoml mrlatiom In oaXcltais and glnmm mve 
Hlgli c<mG«ntr&tioii during B'elnruftry to 
coincide iidtii liitonaitro fm^im activity of the fish ana 
low valu«s in mmmT (im^i JUne) with feeaiQai 
sftk* i t quite appereat that the seaeoniil fmrietiont in ttia 
eeloiuia and glueoae Xevele of the blood axe affected by 
diet. miUips tl^ (1963) ha^ reported that the only 
eeiiree of eaiciuet i » blood is food* 
00^89111^1 in mlclixD fufiiS gXtieosfi also 
ISO b® affectsa hf B^mlpQ eaS etat® scsiad s^ tura-^  
tion* Uxm@% mXnm 1» sassser" tMijri Jus^) mT& not©6| 
fishes mm tsillf r t^^ tmoon m^ the Mgli 
of calcium iot tgs proiSu t^ion as tl^ ^ c^fi^ &se in 
calcium inirei of ftmleis mm mXm* 
mnm:mckl damsgir in Itm laml of ^ mt 
slimi aay a^flalt® m omffiar laoalfet© m l^ouQ ammts 
mm m m r ^ i^i i l® ia i-fcrc^ catwJ ^ ptiX loi^iis ^oip® 
fittctmti«3ii tmA^ m% to® xAth ^ 
rcQdlag rIsFto of tli© flsSi m iiitu r^pi^ oisjictlim ef^ O.^ * fa 
mm to aay ^©ftalt© ^mclmim Sa fHis respeet cjor^  ^otail 
tfeo mm*'pTQti$iM ailrogen ©r f ^ I^ XooS Incltsdes 
liitiPdgen i » ©3.1 of fch© eonsUtsieats of Ijlos^ a 
li^ith iif« pifoetpitateif i^ s Hkelu^^ la tills 
fracttoEi of bloody pXastaia ot &mm f l itrate at© uroat wflc 
add, eroQtLfiliie^ creatiney snliio acids m^ ottior coiapotmSs 
in sniii Afflount* 
According to iJliolX incroased ot&ln 
nitmgm loimle cojrrtspmd to tiie p«riod of doc^saslnf mrm 
pjpottia Xevels duoroase in t3sm mmm pxotoin r«floot6 
an inemtod catabollo vmtm of this fraction* Tho incrotiad 
eatabolio rata of this faction pours in addad amount of 
nitrogan into the blood to ba axotatad^ and this mammt of 
niU^g&A is Qppo&rina ^^ Qcm p^Fotoin ni^ -t^ gon* fiso l&rae&t 
ffactloa of laoa^proteia alti^geii In flsli tiiooa is 
mtrltwttiS b^ r to aeia nitawi^ eii* FIOIKS ^ 
r^fortofi iMt Wsm non-'grotqtlR nifeifOEea level ta bloofi I® 
eli&oflsr dettmi^oS tlis telas!i60 tDci mtQ pi^ oteln 
c^tabolisnii eialao acia m^mtiea ^ fe^o 
!ili0 of tiiicli Ih© fls^ ©Im 
to affo^fe t i^t IJIKJEJI^ BJ, constltumitu 
M^onm Id eonl^oiit ol? £» l^i^cli^^ i^tti Qim 
m% wrfstotoi td^a to l ip i i erniteat of foofl 
aipgGntias isoaeiiis©^  toy tli© fisiif m tlio c&solcsil 
fisoa iiae not ^osi mt* l^o in ^ e s i ^ l 
mf Iso t® elmag® te Wm f i ^ t 
as recorded bjr mQ rtszajo^r (iS^O) afiuli 
iUh talE©s mm aiitrlfclv© fooa mm fch® i f f of* g* 
slto of tSm flsb Ineri^Ei*** siaai^pl Ci&ca) etiidt®^ 
protein nltyogoa wluts &i£t9tmt gtoapt Ifi the outel® 
E* foiiadi incrdas* tn mtum m 
inerag^d* Untsol t l . fti^ Siddlqui ii9iM> 
timt th« inor^ mse non-protoln Blti^C^ be to 
INERTASO XB TRIAETHYXOASID® OONTENT* 
CAlelDm ecmtfint in and ^ift^t^tn^ 
Xomt as eonpurea to other fli^ao* F1«1<S flLit i l * ( XM ) 
itepattB^ 11*B n^ dssletiim In mtp* 00I6 fleh 3.O.1 cjg^  
calelura %m recosrflod l&y BsAloy (I.9S7)* Ilasecjo (IM) 
loif^ f naluos ©f esli&ltto In ai^ i^ s^j^ . an<3 y mhlfea laiofl 
M^ SaslMa* 
Kishoir Pi etoos^ wm mm6 la eaWletiea 
llms vltii la mwp 69»0 agf. eltteose mB record©^ 
fey riec®? <lS3i). 
tl^ ciooa C16GO) ropertjQfi agf olueos© ia 
earp t^li© lagf in. trstuls. Qmtfmtm 
(1070) ostloQto^  glue©©© qtmntlMiwl^ to ratsbov feifotat 
m^ e mis© of t» lill*0 eigf!. Eeeaa^ ftiy Hocsd 
(1071) aoteS 0 lagf glucoo© to tlio Moofl of Bs^ Xeeopteloan 
fmma to ho te^st of 
©holoste l^* Hsxt t» It is liaeeiKi (1©0B) 
fowia mlnm in wbgo^ iron 
40S.O asf IISS.O e^ ^ iurlas wntlis* t'ss^ ossye^  
m^ Clmfct«rtott (1970) chalesttfol coacentamtlos 
of 1#1»0 ragf to 3(35«0 og^  in ir»iiil90ii la?out. 
/ 
Iron vmltifts ues* fouD^  to i^ry iron {agT to 
44«t> togf in diff^rtfit Bpeetee* liichest eoure® iias batmeaua^  
^llo %im loiftst ai^ tmmt rsooi^ od lis i^cOay 
(liDl) reported itm cmemtmtlm of 33*0 tsg^  in Piko stid 
SS*Q agf in carp* ^soes (lOixl) fenma higj^ r mluo in cat* 
fith tban in tli« carps* 
»»es * 
Hie ni^gm ^rlng 
ptosant wm ojapambl© tso vskh^m roportod 
Itt ©the? fishes, far© itBm> JTetin^  BB*B una 4l,»0 mg' 
mtrpcen iti eatp and ImXiiMil respoctlir^JLjf* 
FleXfi itW) 6 mlu© '0f ill 
aaa ia tfo^t* mdos^ aE iJL* Ci^^) 
Imw also aots '^p'otolii ttlttdgois to tij® bloo^ ©f 
HI nmm m s t w m t s OF fii^Rmj^, CLJ 
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variations la tho ehemlestl easii^slvl^ of f i i ^ 
^f ing starmtloa imite hsen l&wstigat&d only f@v 
msrli^ rs* Coi^ser ^ (ISS?) stuate^ th^ lafiiioact of 
BUtmtim tho fyotala ©f aog ftitoC^c^lm tmlmli& 
U)» fm In disaieal of ml WLooS 
toimg m MfB of fitaswUon isaa sttt<2i©<l W ^no (19®)* 
II© soxiiffi ptoteii^i fiXtei^ln, tif^a matlnlne 
ftn^ an^ m^m^  imrisod fXuetmtloss tti© t^glimlfig 
lust dH ^ edostituents 
4'oiias BUInikl Ci06S) Mm Ulq t^n^m 
ia ia l^e lilood of fisitdsf ana 
no iifpraelsl^^ ^^ hsago ia ae^latt ana Msr^^qr 
iu@ to f&stli&g* KOsi^ iia CX^) fcmi^ ohazigQs in the 
prot»iB oontont oS f i i l i bloo^ ••mia during pr^^lons,®^ st&rim i^on 
In lK»ay wlgtit, Xiirer ysloht, 
liirtr fl3ri5Qg«n, blood plAm pH, tweofttoertti pMsm protoin 
ftna flueosa Uir«Xi in fttUntio Cod COaduft mtftm U ) during 
p«riodt of fMtfint iind flitting vero «Xto f«cor4td by Kiam 
(I966)« Il» found thftt tlio of pXttaa protoin nnd 
glucot* d«ey«ased during fasting phase, tmt tho valsits inorsasod 
imffiadiataXy aftar reading raauaad* Bilinski and Gardner 
CX@6d} ahowod a taore aignificant ineraaaa in tha coneantration 
of fraa fatty aeida in lilood plaaaa of rainfeov trout in 
firat t¥0 iiaaks of faating ^ n daring proXongad pariod of 
itavvation* C^ach imd Boueh« m ttui i»ffe«t 
o f l § B s t l f i g oa -Wm cosijoslfelon of mtp 
^ ) » Sioy esi^jftslXy mvirm^ 
aefital tli© mmtfsm mm the lasting 
ena t^ fitapol mwp* 
ISam pro»®fit ©f^^ speparts mtiations la total protein^ 
^Wmlm^ glotniXliii fit»]finogo!i| aon i^^ rotdlfi aiti'oeimf to t^ 
in bloo^ at <31ff#T©fit int^rmXfi of 
Flft f flshas mm pit in a Mrm gi^ss aipjerlm 
(90 ^ 45 St 40) eoBtalnliis t^p natay. Fi.1^ 00 mre tm 
l)0for© starting tis© tsepprlaeat* mtey of tli© 
i«ia cliaag«6 eimty Say* flim eemtrol, flsJwa wtr® mmlym^ 
stftrtlng th6 later m taisipling m& 
Ofi Fftbruftrf SO^  ^mrdi 5| 30, April 20| 4| 
Am* 9» 1972. Throughoat th« iwriod of th« 
t«)ap*f»tur« of tii« t^ qmrivm imtav trm to 
fh« f « mn m ssortftlitjr of fishes auring the •asptristent* 
All ttw taeimiquftfi ^gcvitm^ «arlier (p«g« 20) mr* 
aaopted for tho sstiamtlon of mrious ohoiiiical conttltaenta* 
m ^ 
af« l^tsuiate^ In l^l^e XO 11 
ftfe in Fig* 8» 
ptottiii m<i ^iMmta^ Jtitoliioitm 
fifiti glioydd eloil&r ptttexa df ^wlag 
i^rvaiioii* mttmrn imS.'st on tk^ 
toy ©f atarrotto, tii® 
tfe© <5jaa 0f fch© Qtost ©<*ri»^ iit imlum mm 
dBlaltt^S ts^niikg m t ^ l l t ^ i e inflation©* Tim mXmt of to ta l 
pyotnto altmla^ fibfloogeii, globtiilii tvm S.CS 
gfv, 3»14 to gf I tJO gf ^  tO OCO- sf 
Jtt »ott"^prot»in nitmgen coacantratloa & fapia l i x i 
fiwm f ly0t (60.8 ag5l) to XStto d»y (44.3 of ftostifig ma 
not«d. A sl ight Inerefts* veis obd«md on SOtii asy (48*8 cig<>t 
After 30th th@ irnXufts f«iX gradually x^aehing to th® 
alnltmaoi coiie«ntr«tlon (40«0 msf) on XLO 4ay of th» starvation* 
Blood iltieos9 d u r ^ th» starvfttlon 
• 07 w 
perlda for tile ^^ of l ifting ^hen isi high i^* 
coacentapatiott tlma ttet of crat toj? ©tai^a fl«l>«o C^^O mgf> 
tho m& 40#0 n f^ m^ a of 41*3^ in tho 
010 imluoG Of total, phodpliciarus oontinuously 
tHo period of lm% m eoooii4 
higiior emcmtmUm (6S»8 ts^) ibss fh& l&ml of 
total pljoispftows aotsa irm mmB mgS to 43.0 sis^  me 
showed a doopotso of Pemmse in tli© total pfeoepliortis 
concontratioo mo fspii iipto tfe© IBth of 
Froa IStH to lit? sllslit Ittoroese la tti© emoeatj?otlm 
'yoa noted. th« 'imlttos fell gm^mlly (MXo 
Pig. 8>, 
Iho Iron I o t o I of tho blood plasma alto ^oroasad 
daring tha poHod of atavvation* In easa of iron a dacfaaso 
of 41*1 lagfl ms toeoardad* 
A quita diffayoQt piotara mn obtainad for diolaitarol 
valuat* A trasMndous Incraata In tba ooaaantratlon of 
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mB notod In ^gifmlng and this tveaiS 
i^ ontifiu^a ufto isth mtf tti® wlu©® Steif^ a^td 
tU l Hit ciaa of liii ^itjslim i^ol^s* 
l^roi Imnfl w© m da^  of 
nM silalwsa iig^) m llOfcto Mf of 
fftstlng* 
mMim 
as® ccntsolapiitlw ^Xm fsai^ t^ i smm 8*4 t© 
Big^  ittying th© ptfloa of etmmtilm* gseept for « 
ellglit iai3?®«s# m m^ tits© f^nm f e l l gwduiilly 
tlix^ghoBt the ijSiole p«rlo«l of fastlag I I ) » 
m m a w 
il^tmatoXogical Qtmngm in ml Mood ^rlng 90 of 
•ttrffttion, liiaim eano lie fotm^ ma 
inorwito in t!ui fftltids of lia«tttooyit| eerm protein, iion* 
protein nitirog«n» irsatiniiifti uvm. sind blood jsugar iipto th^ 
Ssftf of sttLnration and tlwrimfter, tli* imlu«9 dropped doim 
grftdually* AoQordlng to 8ano these ehangos nero dtse 
to hfteraoeoncentration and haemodllutim m duiring early daye 
of ftitting, the l>odf tlssuei tteeoa^ sore eoidic end absorb 
witer froa the blood* this loe« of vetet reistilts in -the con* 
centretions of ehesieel oonstltuente In the bloody but in 
letter deye the aeeheniee lea reverted* 8ino*i findings ere 
• 69 ^ 
t£i0 sl^dios of Bummix* (I@a9) umiaiee 
thft p^slologleetl. of blusd hlbestieUon 
and eoncsS^ uM in lasting aeiaity of tissues im i^^ aDee 
(itid t?i!msfer ef ^tor frooi blood tijo tiBmm 
I^ X c^e, rmnltln^ in liigh o^mc^ntratl^ of bXood C0ii@titti6!st0» 
A m'^TQihl® ph6{iot3@n<m ms jaot«<l m ^ faetlag 
to an end, uhenTi th« fiXMtt Of fms tisiaws to tli® 
Wm<i results in tht iia«ii(io<llXtitloii» 
Hi© flufilQgs of pxmmt ia^itlgatlon are In Ail l asi-eo-
sasat til© obsoyiratton of Saw ClO®)* Aftor a alight 
inorstiso on sooott^  teiy of stomtiony o feill 
in tho diosdoal. eoii@ti^mtS| total fi?ot«ln| ailsu l^ny 
gXolml,iii| fibrinogeni totals ^spltorusi giueoiot coloit^a tmd 
iron m& It I® that aisetetgo of wter 
from blood to tiasuos tmmB t lm in t ^ conetntrtition of 
blood constltutntfi* the flow of trm blood to titiuos 
is oaQBOd by tncr^ aaad aoidity of tlisuvs doting starvation| 
hibtrnation and »»phyxlation (Ssnoi l@63| 10291 
Itaring starimtion stored imteriels ert utilised for 
bftsal oeteboliem end oonsetiuentlyi the eon^ntr&tion of 
different olieoieel constituents diminished* 
Hon^protein nitrogen contents lOioved e decrease 
in vslues t i l l the end of the experiaent indieatinc less 
catabolisa* 
• f0 • 
For choI«itdroI cdsttats qullst t^sultn 
mte ©fct^ tsn®^  A 3Pai»i4 in csmctatratlon of 
sSt^i^^t^Ql tipto l^th da^ 0f fasting ms foiindi tltmtmilmt^ 
t^ s© imltiss a®a?ea80<l UIX ©i^ fl of ©s|i©iplta©»t* Qiesd 
rasalts ai?« In tilth th© fln^lns® of BlllBskl ®ail 
n cam l>© /tot ainriiig ptoldngga pUTloa of 
otarmtloa ficih aeelaaBUcet Itself in mach conaitioas aad 
^Qsttog fsotftfeollsia of fish fltcs^s^s marMI-y* mttlally 
tk^m l0 »p ia fa l l in tmeentmtiGU of imrlou© ooasti* 
of tHo Mooa iRO^  aa goon aa f i ^ ©ajusts it i^l f the 
'ieoroas^ hocomaa gs^^ual aad In this iciy f i ^ tm j^m 
a proloagofl poiriod of m»Um%lm* Accoraitig to Sano 
®tal»llii5ta cosiaitioii® in Wm m^ of staifmUoo porloa my 
bo aao to eonstuBt ®tt»l>oli<? aetlirlty* 
mwt or mmmumm m tm ntmn QQtmnifm OF 
m a m a a E E a cj^ **) 
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Ijfi the dieatcai cmstit^onte of fisH 
Mvo tissm yos»orto« sanf mtls&m m^ isuisli Jmir© 
ttstioXl^r 1)001 iom^ fio tm hy Qi^ality of 
faoa, isitisaslty of fijodlag, ©l>at®lag, 0@gwm oi pamBitimtioti 
®te» Oliver l^ i® of or.efcl8#, 
ctowtlom ftspli^etloa isas also t>@osi lawnlsisat^a. TkQ 
effoet of on tli© etooai*^! ccmatltents of fisJi 
blond W 
CtW) Gfi« mB&m^ ( l i l^K 
fim |9f©so3at stua^ imports th© offset of Bspi^istion 
m tho mnmxtmtimn of f^ tscO. protolA, al!»nlii| ^Xofealiu* 
flbrljioo^i jiitro0©«t total pftosplioii2$, a i l c to i 
iron aaS e!)ol@0t@rol' ttm Mooa of tefitmchaa* 
1^9 glxtooi^ mo &»timte& froa tHo l»lood* 
S3i« fishes caught frOQ a po!iS mT9 Imodiatsly taraas* 
ported to the l&boz<atof:f luiS w&vb |mt undos^  t&p ti&ter fo^ tuo 
hours* 6 fishes mm aaoriflead for cheisioal emlyses before 
startiiig the experiment* tempting of blooa ms Soae oftor 
etrerjr IS minutes of ai^j^istioii* pH an<S tfissolToa ox^en 
eoaeentretion (hsr wiBlEler*s tsio i^ifled methoa) of the %iftter 
m.& aftsr talslttg m% fcfe® flslios fi?on th® lars mt& 
mlm MTinQ the of ^jipertent tho mtev 
t®ap#ratus»© raoseifi ffoa 17®C to 
SfcaadaH aoto^s qo dciserlfe©^ ©atU©r wr© 
folloiao^ for tlie ®0tlEiatl<m of mrim® ehosstml c©astltueiit&» 
ISi© -mlLuea of ilfforosit coaatitiioats toljug ©spliysiatioii 
aif® glima in IBalSl® It isi fait© ttsafe ©s^ijrsilattoa 
ffodueoS n ia of tl^ 
Moo^ to-^sestisst©^ iihtimgm mQ 
Tim iii«P0GS0 los fow^ to tm to th© 
ioj^gth 0t t lm of ihXX OII0O 
lacr©as« In tlse ooacoiitratloiis of eoii®tit»oir»ts 
^TiMg asph^iiitloa in ci0iilia€oii« fli©ir pointed out timt 
Isiesroased tlssuo aeldlt^r ^^rtug oophpciatim takings a t o t 
tTaasfer of i^ter ^ s i taooa to tiQiU« aad this losa of mtrnt 
is rospQ£i8il>l« for tho mnemtmtlm of various coa&tita@fits» 
tStoo appeal's to )>e tfuo In tlio pirose&t cuso* 
On tlie otho? haaa a in tlio fibrinogen mlm» 
(T&bXo 13)* l)oeroaso in fibrinogen is asiociatta 
vitli l0¥ protliroabin ooti^itar and this explains th9 obsofimtions 
of Kh&n and sitsdiqui (i9?0) ^ t the elotting tinM of blood 

Socf^sao©^ with po^lo^ of in 
fho elioXosta^X ta tn^ i^ laotm e^erme^^ 
as tai© ported ©c Hi® ^crease 
to to imsetil&r o^^^t im asi^l^tetlon 
mzmM ii0a0) tsljat; ^ ph^&i&inQiml stecis 
hf Gep^to tM fte© feW tieiio to Stoint^ la -
S I? M M A B f 
^ 74 -
pjfefent tuvost-isutims were eartlefl m tho 
flirst tia© to flisa mt Um Mls&mm of 
mmiml isoastitiK^t© ifi Um W^ mG pham ©f & ih*} 
ija aiffesmt soeisons smiS at al^a* fito 
objectlim mn to mit tsh© |«>SQit»l® fiactors offoctinii thesQ 
etefi3®o» fchli€ ofe^oetlw ws to mmlm tli® off®ct of 
©si^srslotioa cia^  starmtlon m ©oacentratl^a of 
toaatltuaats or the l&stl^ iri tJio felooi plaaoa 
of i^ aodn f^oelimt^r f i ^ ^pooloo of th^ ro i^cm ^ao 
Ga@3iiiris©ii to tlioly ctioraloal 
^ ctoleal c«motlti3L©»t® lav©stlsate4 wr© l^t^l 
protoifif dXtoS^i oS^ ^^ i'^ t^f fiWiaogani total phosphon^si 
aelS pliioopliostist lipid pltosfthorasi inoxi&Qie pImspiiOTusi 
iron, ealeli^ m^ csboJlost^ i^ lf oom^proteia ultfogon, ifi tise 
p:Utsi9ii ana glii«os«i In th@ bXoo4« 
trad in ttm pe^ ttmm of wrlous c^oialcal 
eo£istitu«ntt m9 quite apparent* Gesittreill^ i high mXum mm 
rmeotM during pott spamlng laontlisi lov during sumsttr 
•Ad sptidins memth9* Foodliig int^fifit^r end tpftvalng wiM found 
m 11$ m 
to liaim m r M m tho of mrltms 
ehomlml 
Mmowt BH Vm ^imstitumtB mek total, pfot^l^, V 
total deia 
i^ml md nm^pmt&iii aitro^m ineroausS isi mnemtmtim 
til© iBi^0fislag ill© of Um ilBiu th© wXiies of 
piio0|ilsa3?U8 m^ eelctoJ fiocroase^ yitto tim gfoi^tli 
of $lio ftah» iiwawms© ia tJi© coacoatfation of those 
o^esdiml effi9stitw©iit© Itoiio^ to Is© up ^ ttu ttm ctoaglni 
ai<3t@iy teMt M msi cfoving fis^t m tfe© fo©^ of |wimil.®s 
Is qalto iiff'Q^^t fvom tlio aiislts* a to t f l ^ constaass 
oore pmtmtmm^ fooS S j i ooiD j^^ islon to 
i^ U Um ehdnloaX c«»istitii«Kits mntimm^ ataovo 
ftlso lawstigat^d in tiie blood plsstaft of SSasteSaBt 
t* s m t t o f I* tosSMat » » aesr tir^nd, 
nhich mf b® csllnd 9peol«0 specil'le or S^oup sp«clflO| 
ms found* ttu l^jr timt non« of tlJid spoclos 
rich in al l tlie ebesiieal oonstittittats* 
Mint 9i iitoH^te 
( 
Sff«et of aii^^tatlon on th« oi»mic«X oonatlt^itnts of 
70 
the of l^ t^yaclmi^ . olm h 
g f a ^ l laer©ese In ^ e coaeonto&feion Pi th^ total pmt0ixif 
cmd a deer^se Is iiWisiifB®^ ^^ ^ mB foimd* 
Sfcio liicrons© ms emm^ W k^oss of 
tno plasEm to tSm t isswi t^eli mm ctel^le a^rinu 
homm9 of BmpoaJLai? «f3jlmw®tloa fey aaphpiietlcm* 
i^CTOss® i» ilhttnoRm emcmtmtlm appoare to too due to 
low i^ tothfOEibla actiirlty, 
Effects of starmtiofi m tim emmntmtim of atffoir^t 
ctiemlcai eonstitsaoiits me in^sttgatofl* Ail tli© oliealisel 
eonstltuonts e^ orn^ a ©llsht incrosa® In tSiolr coacoatyciticm 
iB tiw tmgimSMd S&T& of the tet aftor eoconS 
day of fitarTation, tho foXl t l i t tlto m& of 
tho oscporlJittatt QtoXost^ roX valuos tneraasod upto Vltih (lay 
and thara&fteri a dteraas* in Its wXua mtic«d« A gradual 
dQCiraaaa in tho ooneantration of nm^ptQtein nlttogm mB fotmd 
v i ^ tha adiraacaoant of tho fasting paflod« 
B B F E B B J I G B G 
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Ji^ Bmt* ClC^B)* Qj» Wm felo©a mmt in Im^M* 
IVNTRONLFILT I FA * 
m^ Plvtif Or iW&B)* ELeetrophoretlc fr&ctiozm-
tloa of sojpsBa of cei»tatii a»lmls» Ooe*. 
Bailey^ ii*l* fiui effect of ostrsiiui «m teraia CBleto, 
ptiosphonss oM pmt&im ef soM ftoli« ^f. .Vjm*...lmU, 
DUlaslsi^ S. ana Ilffeefc of Staaf^ atloa 
m ftm Ifetfeir i^vel. iti lAood piascm ana CTscuXcr 
tissues trout ik-EM,* 
Btoek^ B*C* Gcii B«o* Cltso)* oopli^iatioo 
of soao Byitl^t Colttobla frosliisator fislios* tmis^M 1$ 
BXftck^  i^ uX, ao^ il.lU Cli/70). C y^as 
t«ri8tles of sjai^lng ijeaoJ^ o f l ^ (Ms s t e ypathulQ), 
Boolre, A of mrifitiouc foma tn eorisfa 
proteins. 47^67. 
ll»H* (X964to}« ELoo^  sema protoin mXcluti XoveXs 
in ymrUn$ Brook trmU i m 
Booi£«, (XM)* InoMM of torum gXobuXin Xe'^ tXs with ogo 
in Xeie* lAitt fiiii, ggrtgffl^t filwttfgrfflii^ Smfit* 
mtf tm* f 
^ 7a 
•Boacliof-PlfXy, Fro© t^rotola msor of 
osl Mood, of mphyssia, 
Boucfe, m^ B&IX, C*B# Cl0<S5)# Hifluoac© 0f a 4teaaX 
pi^s© on f ld i o©imo pjpotslnst SMEj^JML* 
Ctoiidraseltter, BI006 fwtetes of s^ iae Mlai i fro^h-
Cor i^seri Baienotid, E* Gi<S Brcmfiox*, ii.ll* ClBS'?)* on 
m0 uooa tm fios fish iQMlMm 
>» Infa^ osac® ojt stuwfclm, 
CrmcMf aii<3 3Doac5tS0» 0« Effect of profcmcted IfeoUisg 
haBf B0C* Coaj^fatl'^© staiair ©f th@ i>looa biot^oiaiotry 
of thrm BP&clm of laaiGH carp* 
j M l l i 
E.Ct (I9w9># Aa 0»sslsmtl©a of TOrlaMXltjr of Isloo^ 
chemistry end protein la relation to cigo* 
Bewsoni A*B» (1©33)» Th© folatlve miatMsr of ioimture ©r^iiro-
cytss In the olmiJUitlng blood of tsQireml apocieQ 
of mrltw fli^es* pioX# BuU«, git 
J.J* ana Oooilalgfttt (lfk>4)» A co!3paj?f.tlv« stuay of 
corbohydrato ffiotftlJoliom in fish &e affoctod by lo!spe< 
ratearo and •jtorolso* ^yf lo l* 2ooX». a s^ sdO a^^ y* 
• 79 ^ 
G» (1934). J>.XMuin ©nd glofetiXlia tmimls of 
mnm of vmimn tm\m» C^afilnn.te^i Hm I M * t 
(130LS)# >lofejl5ollsia studies in mM auimXa 
lU Ste felooa aiid uvlm of fleli* Biol. ptea*, 
igi 
tliM2 toioofi of csarla© flssilj* piol,* .Clie:3>» 
Boutehi II* one Oooa3.o©| (ii04S)« M ©ioetfoplioieotle 
s!inr®sr of imrtoua aalcal ijlaoGae* ^ 
mut&eh^ aca l^ctjaa, tM-l. BiopHs'oical ©twaios 
of piacm protetos* Kll* Li«ctJfos^retic 
©tsssSlOB OiT th© feloo^ protsola of aoa© lo«or 
i^Uiion, oud Fiiio, of iiXooS sor^ JQ 
Oasaol^raschU (gsStiaiB c t^aXm and 
caoletila). ffrMt Wt, ^ r k t gSi^ m ^ ^ W * 
mgntA, ixmi). StM^ of the 
mmm protftlns of i^ox luolttt smd Ksoa^  SISS3U85SISZ* 
*mThm^ Room, Wi^i l#wist Q*^ * and iimO)» 
liapid CMftsuFo^nt of ^rbotiytfrnt:* la telood* 
w so » 
BU V* ANA MFT'-WIUT^ Q* CARLSO^YARAFC® 
fisl0 ©Jt of ^^glumm 
tfm iiJE^auSto** ^ 
EUIOT, J^M*! F^TDSI*^ XT.A« TMMWBI E»B« 8FFOOTS 
©f gm^ sua on charaeterlatif^i af ©aiaon 
I^QLS&A, E»C* I^ RT I^ IXMB} 
asfs » e©U8 tttS asimta pmtelas In sarin® 
m 
I* AEA PALFTFI^  U* (I960)* BI006 ^ALYAL© OF SOB® 
Famft^i eaS Bene, ht Moa^  iitgnf in tcPlt 
Fioiai CS'T^liJeQf m& t» C:i@43)« ii sttsdy 
of ^ bldoa eoastl^tnts Qt e&tp tmit* 
Iff mm^t m* 
aiaatlm of phuntttxtrnw* t^ol,^  ^ 
tl* Cl9ei)*' of fti^etroptiorttic »«rua etpamlloo 
in fieii 8tiiai0t« mm # m 
f ^ ^ A t 11* (195S)« On th^ blooa mmt of tmniamt^t fish* 
ift^ffi I 782^734. 
•CbXomstskiiy X»D*I A^aotl^ B«S* ana mmt^Hth^ 
oompotitioii of Mood of cftxp* O^niflkll 
Mmml a$jm« 
fc Si i. 
IfE# Hall, JOlstrlbitloii or 0ugay lii 
th© iiiooa of It 
Otlffltli| <l®60)# Sototion t^efc^n mmm pmt^isi aM 
lioteX ©oifua l^mln to eertaia fleh* 
t & M « 
BrIIi I#B* Is^omW^ S. ffe© laCluoace* 
of asph^latlmt m tft© I^qos of aatine flshso* 
B » K T M U O T FELOCTIESILSTRY C 4 T H © A I T L O N ) ^ 
tete 
Mils I 114 iint BitlstfiSy H« Cl&a3)* 
Slffeswc^ is ealclua l©ir@l ©f ttm t»otiie@ii ^ ^ 
ml® eiKi feiasle ^'pe*... iO|.c« g^i 341K0SO* 
lio, Vafistoii©^ 13«B* Elfset &t ©sfcta l^ol 
s^aot^fi^t® oa mm @oTiita ^oi^otituonts of mtutln^ 
jKjctoy® mmrn (pgif^rtotMs wM)* ?#, Mm.* 
ISMe mB^Bm* 
•iiouatoni una i^vlck, Wmtm acclliaatory 
vsrlfttl^e In i^ifism protela of thc$ gold fieh^ 
Cjfifg^ia mBSm* t && 
!l(m9ton| A«}|« and leedtitni J*A* CX968)* tdtaperatiiTQ 
and pl&sm r^gtOJitloii In e&fPi 
gfflftem jssxBlsf B t o i f SIZ* 
• 88 
(Xt371)* Itojpiaticais th® Mooa on^ tlaai:© chsaiatrgr 
of ^ook %vmt CaiatoBa. MISaMa> mhe^qmnt to 
B lM » t 
Cte3mcfc0riefel«?8 ©JT tli» feioofi or adult 
IJiisk ^t of i»tiif ity* ElSsJtol* 
XiJbft m^ Bl« Bloe^mleaJL studies on 
^rlng Bpmnim olgtation^ Z* ItiysleaX 
mmmrmBnt&f {shdJLttsteroX wd oXeetmXft® 
i^mu* .asrgM* f m^ 
ttlmm^ a* um fiflsn^, M * Cl904)« of 
me SlE^^bisselill. SiS '^ 
Imiioim^ Sotelom, M* SeasomX cMages 
of tJij0 bloo^ CQspoeltioa of lam p^etyaX fJLttylnfelMa. U 
loms^ E«B»E» (liSO)« Bioclisialasl etuSitt0 
on mclmf9 salmoa during algrAtloii* 
X« total nosi^ ^pi^ toia nitrogiisi m^ 
aiilao mM tkitmgm in pUBm* ^sM^uMMaM,* 
^mi^^ IZM* 
OiEmsi and Bilijadkl, g« letme in tlMi 
Uooa of flslies* pai^ it* P.«fs» Ooadt^ 
HMorHy (X966)* I f foot of stamlston and rofoodlag on soao 
Xiinr blood constltuo&ts of Atl»iitie Cod (Qfc^ ua 
norhua !.»>• f m t l^ gtt Mr, W ^ i t 8a« ^S-mz* 
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ih stuSles m tl^ ml* 
X9 'Sim sostcoaii vmMtm (ki felood ©onsfcttueatsf 
P^^ht 
Mt&f A^m^m^ m^ li« (M0 ) » f i^ edSiutat 
potaeito and glueog® eoateats of ©©ma aa^ ©r^tliro* 
eyt®® IB Utm nafi fish. 
^Bfeystr, ii^mh otalnlag of seims gljreopf^toiiis after 
©loctfophofetlc ©sparatlm ifi aeyylumia© 
mh, » mx^ mB^mn* 
rnmn^ a«H» msditpi, Cita©)* Mfmrnmui l^ looa m u 
mmt of tmt air Wmthli^ 
rnm&f G#II. am stMifuii EfJfaet of aoph^iation 
Kheurmfti SfS*! Sioeh,. f « ( i m ) ^ on tho lOooi giucoso 
Iti SbSjm CBXocb)* la, m h 
i m m m h M U « 
and Jifrt| (1968}« So&sosal mrlation of 
ciilciism ana phosphorus in tho juirealXse of fx^shv^tur 
sat 4m-496» 
EtofMAlrt 0» th« Uoo^ fiugtr of fr«9hif&t«r fiali* 
rntsipimf h* CX0C4)* m ppotota mcMons aisa their s&mml 
^ifmmnrntB la mtm of fooa flshois of th© 
v&timim 
t I* 
aaa f^ JfeoMiSi T^U A mw direct tt^sselorl* 
caiTO f^eJ l^M^ aaS © oofill'toUoft of 
Selcwj?! BpmX^in^f B»H» aebiiisoai tu^* Approved 
CXB70K Blood pi^tolne of eoXd aa&pt&a autasru-
tie mue* g^te^f^f w -es r * 
Sorol^m, SI*?* ildmU V&tlu%iom in %hts ecmteati of protota 
In mTm 0t »fil«t30i# ttmt as reiate^ to ag© food, .l^ yl^ ff litfeB* t i S M * USS-USe* 
K&roJlom, (1064)» l¥ot3lii content In fcloo^ plassia of j?®lii-
tiow tvout. XmW^. ..i^ alt.^  . tem* 
Kossltia, chaDges la p3?oteln of 
blood esruffi of fish airing prolonged starvation. 
Iff, m r n m h i 
arlsliaiiaoortJiy, !£#P, i imih A e^mpafatlve stuay of protein 
1;»ouna tmim Aciac in tbo o^ry and pituitary of 
rnsSm f^tonghp^ a (syJceis). h W f 
- 125 • 
Uh* aaa ia^iroll, s# (ximh EX^otrophofosis of 
pUmm lanrnlf 
lawmitdf a* It I IblQiclSy and !I»B« 
0p0Ciiea eesp&rislcm mtm protein aisd ejussrsi^ s l^ y 
LopJfiQVslEry &« aiatritmtloa of ftrusa tad pXfts^ ta 
pmtBixkw In Jfl»h# * 
Xi& i^ii, B« Oborbolsid r^, %Qim ©Xoets^phorosla 
of pr^teim* t W 
Un to l , 1. oai Sip^l^ tjnttipsuelimcea 
ulmw fHtaotHsrl mmmlun Msori X?» lattallmg* x;"bey 
aau foflioiasseii w » trlfflstiiytolaosya la 
fon sttsa-yssser fisi^ lms* ^l,'* 
Ci,@@?)f flia Mod!i«al<sitl> composition of fl@h ia 
I^FsloXofy of -
a r « t f'ifM*, MH, ,. .M* 
seheluisliliai (1908)* ohomlcai 
Gtiaimcterlstlcs of th& giwm»gl.ot2uXla fmotion of 
fisti blood soimia 9vot«iii9 la f p ^ o X , , .^tak. 3JJU1* 
43»445» 
E»A*« Jonos, finiS OmttBj^ B* (X960)« A bloeho** 
oicax of cohoiftifflcsi 
nftturliig s«9c»ftll3r in an ftciuairlum* S* l^lyl* Chmm*. 
- 8© -
m^te^i m^ BiBtt^i Mi (10031« $lumm 
im mu rnmt^ mMSmfci f t^o 
mrrni^m pm ^m M t o * t 
(JU*) the i^ml® Btrnmnt* 
mitBf end (i^ooi* latm mtimhi*^ 
la pattern® M ftsli mnm* 
io the mrp j^j^io ^ ? a f t e esi^iiysis ©r 
ttfioii fi^ and Ite xel^tloik 
to mtmt i>©Ut3tioii# 
mmm,mPi^^* ^fl^,9Mmm% » uo^tm. 
HcCayi €»H. (1931 )• Phosp&oruB aistifiljiitloa ©f aaS 
In thd l^ofi &t fish, vf^ ana 
McC4rta«f» (190©)« mfluencft of ag® a«9i oa total 
mfvm of tmxU 
HcCaytruiy^  T.H. (1960 )• llemthly wSatioft« of tiso 8«yu« tot»I 
diol«8t«7oX of brown tf^utt Ball* 
1*2,, gtt 72-75* 
mn^f wi^lfetloa© i&ho mvm 
tistal. tibial, liipl^ pl}o$plioinii 
et fl^tu^t laf»im tmmU 
(mmh h m tim oouatalns 
mm nm^ temteg, K^llfeassM* ItJEJys^ &Jisa* 
m i^mf^  Vh And J.K* Blcmd of t^o 
Mrnmm aolijutii O M a m aotoui* 
^m^m^^tsm m Vm mtm pfsit^Sa of th& 
mm mMmmu.* touj^uiss*! 
Chang®® I® tfee of th& ©chS, ©ctilpia 
H*E«« BERN MMAT O£ TBT 
xm Mftorjr ©f g M & a ci4im* )• smt^isml 
Banal, ai l It 
B. |*fot©iiis m& Xlpt4 of tli« plassa® of 
some sp«ei«s of Asitfftllftn tifmnh m^ mlt unt^ r 
h f m«*2so. 
C l ^ } * B^giOatlon of otlsiboUta of 
flih* I* Blooa iui^r tiimt of Acaa* 
IffBa P^ gffi I., g^^Ut, .^ya , M M 
• 8® -
nac®! »ul©i ana CiOi>4)* 
n^msH 0uga? of the flali* 
U*t$ Ch&mm in liioi^gaoiie phosp^l^ 
an^ i e ^ i e In blood end imisoX® 
tl0s»« of adult tK>ut titer str^uoos 
sviffiiEig* 
mt&f tlBhm* ili.D* t^Si^ sIa AllgatH 
Jiaslim tlM^ftrslty^ ixXt^thf 
8a#®©D| iitti UiT©)* Stassmal TOrlctloas 
III t$m ^oaposttto of blood strus of 
SteMffi. 5 Mm .ffiMM. CH^ fii* 
^QtilcoVf CX969)* into 
thit p»ot«ln cossfiosltloii of feioofl si&ima of flsli of 
tb* smlsoii ^ 
I** Protoln mrlatlofis in s^wm 
Sjraftn^  U aoa ^st ln, h*. BlCHOd pfottin dyttviaatiGS 
of eottlds^e in tha Baltie ^ralnagv ^tm* 
us^^mmLMs.* t m ^ m . 
0*Baiourko^  Obscirmtlofts o» the ©tras p>otdtns 
of m Um i^mi^ M t o s ^ teSi I^Ft, lllff^r 
llXf a s 
* a© -
Osts*^  B»li» (1966). fhjrsloiosical Chemistry (l4th edition). 
Book Co* Um fork* 
l^i lUf m^ il'OffQ}* fitssss 
111 til® (mm9 iii^ > 
Baalov, S* Itot^m, Q* C l ^ l * ^siaifitity aptetifii of poiajro-
^ m m of bXooS sosma proteins In 
tUimB CStoa ^tkm I m6 4a l^gs Cppi. t^mt^mriM. h* 
m^M tel., iMiTOf # ^a-a^s 
l^ irX i^Ti U©3t)* enS emgar cmtenti 1» tho l^ooa 
of i&m# fi?@sliisat®? fishes (Jk ©ospikratlw 
l^seli, <1©70)» Steswt pTot^lds mrlftUQH In a wlatot 
thm Mtillmtim of carbohysili^ tt toy ftroaU 
mrnip®, A.Ht jrr. mntf^ a957)# nu^fltloa of 
trout UU una MtiwraXs, 
l^lUlpt, O t^-and Brockw^ (1S68>* Inorganic 
eospositioKi of Isrmiii tnd Inroolc trout l»loo(3* JtoL* 
DiiUi^Sf AtH« Jr» 33Ci« org&nlo eo^spositlosj of brook 
ma hrom ttmt lOooiS, i ^^ U4-U6. 
• 88 
^^^ llamdft iwmh 
fh» effsefe of mt^p mi^  m th& 
suriM pst>Ulm or SMPOIJIS trmift. » » 
F»'B» ana Caslog©?^ Gtudlc® 
0n tteB stimsi imrs^llis® ^^fptSM^^nt 
BaiijauXiig hfteireclitPB B^pt&S f»»dli or to ssft ^tor. 
Ptomai aal dm®, J* ClCT)* s&tm of 
P&otoRj Effect ©f iiet®* UB^mtnm m levels of 
serum ^ U i n of br^m trmu 
Qam®! ^a le , S.B* (1964). 0tadt@8 m tlje MoloeF of 
9<xm nslMis* Bart I* M t e ^ S M a M^iaM-g. 
(^oeHh MfS*» 
Qt^ rjms^  A. and Hftt«e»» (19^7 >, h Imcmt&Xogieitl ctud^ m 
BtoM. sseiuuAIM 
scimiit c.a* c i m ) . iuLt«»Atio» 
I &t plMsm pm^lm si^^oorpMii* ia tli* %mmpt9f* 
BliaSEt 
^tU CHomiima. coastituteitft of fXulSs and 
upln. of th* Holocci^lon S^^Uii* S2SE* 
* 91 » 
iisasQiial in mtnm pwot^t^ 
eoa^sit^lQii Cat esat^nt la i^lte rislie^* 
Bobeirtsoni IS10 di^taieal of 
of sosie aquQtie elioirtot&s tneXiidlDg oambera &t the 
Tunlcatftf Cyciostesata aatf Qstelditliir®^* i&JSE* 
mxppf Tuvmx^ ma®, s« m^ 
itt ^ Hoo<3 of the Pacific mlmm .^^cl^aisfiffegjBte.) 
aecwi^nylac sexual lasfeismtloii mtS spsi^ alisg. 
tm^wtf C}#E« iiBmh emmtlBlm Qt tiuffian 
Hi 
8001 ana ifeha^ a W ) » ' Slie colorliaetrl© deteroiimtloa 
or bloaa cedctot Si^ 
saito^ k* ai67a)« studift® OJi On 
tUctrophoretlc apeeificity of toyua jprotolae. 
Cl@67b)» Blochonlcal stuaios on ttio fish Uood« 
Oa tho seasonal, variation of serus protoin coffipo** 
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